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See Distribution 


1. 
Reference is made. to inclosure to letter, OCAFF, ATTNG-80/39-6 
000.9/8(C)(25 Apr 51), 25 April 1951, subject: "Responsibilities in 
Connection with tho ~loyment of Atomic Missiles." 


2. 
Inclosed is n copy of ORO-R-2(FEC) "Tactical Employment of 
Atomic Weapons," for review and consideration by your headquarters. 


3. 
This study currently is being reviewed in this Office and 
Department of the Army. 
Consequently it is not possible at this 


tim~ to formulnte an Pr.my position with regnrd to the conclusions 
and recommendations of the study. 
However, it is felt that substan- 


tial benefits will accrue to the Army from the formulation of a 
course of action based in part on the conclusions and rpcomrrendations 
of tho study following tho application of considered military judgment 
to the various operational aspects of tho problem. 


4. 
Accordingly, it is requested that your cow~ents and recommenda- 
tions with regard to this study bo submitted in duplice.te to this 
Office, Attention: 
ATTNG-80, on or before 29 September 1951. 


5· 
Copies of study may be ~ithdrawn for your files. 
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AG 47106 (1 Mar 5l)GC-O 
~ -~ G t_f"''\0 . I r· l L .. 2~}uly 1951 


SUBJECT: Tactical Employment of Atomic Weapons.(ORO-R-2 (FEC)) 


TO: 
The Chief of Staff 
United States Army 
Washington 25, DoCo 


1 o Attached is the final report on above subject, recently completed 
by DirectorL.Qpe1·ations Research Office (ORO), Far East Command. Four 
(4) adV:iiice copies bfthe report were forwarded to Department of the Army 
without comment on 5 June 195lo Six hundred and fifty (650) copies have 
been furnished the Director of Operations Research Office for delivery to 
Assistant Chief of Staff, G-4, Department of the Army. Two hundred and 
thirty-five (235) additional copies have been forwarded to Operations Re- 
search Office, Department of the Armyo No other distribution has been 
made outside the Far East Command, nor is any contemplatedo 


2o This report is a cog:u;rr.ehensive-ana+ysts·ofthe teehnical and tacti- 


c;J.lL_con.sideLa;tigns~in...c.ident_tg __ ~Il1Pl0)1!11eJ1tof atomic weapons in support of 
,ground.tCQQPSo Although the sfudy- is poigteqJo\Vard possibie employii1ent 
of ~!~lllic \Veaeonsin Korea?. all phases'of the· report should be of great 
v:ilue to commanders- from tneater through corps anywhere o 


3o Illustrations indicate the probab 
a.s:ualUeBand damage in several 
instances where the atomic bomb mi 
t have been employed with decisive 
results by either sideo The report offers constructive suggestions for point- 
ing intillWg_ce_pJ.'ocedures and means toward timelydisGlOE;U).'e of targets 
suitable for atoiDiC.:a.ttaGk,- and points out the need for the inclusion on staffs 
(theater through corps) OI officers qualified in the capabili tfes and effects 
of atomic weapons. The report also points out that additional training as 
well as det~on.c:l~Y!~.I3 and medicJ:l1J31.1l~P}ies are needed prior to use of 
the atomic bomb in this Theater. 
· 


4o Appropriate parts of the report, such as the portions pertaining to 
the use of cover, troop deployment, and selection of terrain, should be ex- 
tracted and included in the training and schooling of all non-commissioned 
and commissioned officers. 


I 
5. This headquarters is continuing study of subject report with .a 


view to taldng any actions that may be indicated to prepare the Far East 
Command offensively an;J defensively for possible employment of atomic 
weaponso 
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AG 47lo6 (1 Mar 51) GC-0, subj: Tactical Employment of Atomic Weapons 
(ORO-R-2 (FEC)), 20 Jul 51 


6o Specific comments on the conclusions and recommendations of the 
report are presented in Inclosure 2. 


FOR THE COMMANDER-IN-CIITEF: 


2 Incls 
1. ORO-R-2 (FEC), 
1 Mar 51 
2. Specific GHQ Comments 
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Inclo 2 to Ltr, GHQ, FEC, AG 47lo6 (I Mar 5l)GC-O, subj: Tactical Employ- 
ment of Atomic Weapons (ORO-R-2 (FEC)), 20 Jul 51 


SPECIFIC COMMENTS 


Following are specific comments by the Commander-in-Chief, Far ~ 


East, on the conclusions and recommendations as given in paragraphs 25 to 
43 inclusive of subject report: 
, 


L Para 25. No comment. 


2. Para 26o An equally effective time for UN forces to employ atomic 
warheads would be when CCF troops are detected in assembly areas beyond 
artillery range o Atomic attacks on such assembly areas would have the ad- 
vantage of striking maximum sized enemy concentrations, being far enough 
in front of friendly positions as not to endanger them and having maximum 
psychological effect on friendly and enemy troops. 


3. Para 27o No comment. 


4o Para 28. In regard to indicated vulnerability of UN targets, it 
should be remembered that there is no indication of early employment of 
atomic weapons by the enemy o 


5. Para 290 Concur o 


6o Para 30o Present intelligence procedures have successfully estab- 
lished the existence of l.a_£g.r 
.~~.~ta 
.. rge 
.. ts .o. f ~o 
.. P.PQ,!'.tun 
.. I.·ty du 
.. r.in.g oryerations in Korea, ( 
such as re~.l.roo.p._co.QCel1trations of diVIsion strengtho Attack of such tar- 
gets by atomic born bs would have been precludediii mosCcases, however, by 
the time required from first target identification until the actual drop of the 
bomb over the targeto 


7 o Para 3lo 
1~2000 reconnaissance photos of Korean terrain would be 
of value in the location of enemy troop concentrations up to a certain pointo 
Chinese troops have displayed great skill in constructing well concealed shel- 
ters with overhead cover, planted with local vegetation, and have demonstrated 
the requisite discipline in inhibiting all movement from the shelters in daylight. 
The initiation of atomic warfare will accelerate the development of these qual- 
ities in the enemy troops. The value of daylight photography suffers accord- 
ingly, since even if the shelters are detected, there is no means of knowing 
that troops are occupying them o It is believed that greater use of night photo~ 
graphy would give more reliable resultso The use of the polaroid camera 
with greatly increased speed in reporting might prove to be the solution since 
a flash interpretation would give coordinates of the target and an atomic attack 
might be launched before any substantial displacement of the enemy troopso 


~~~· . B. Para 32. Concur. ln this connection, if atomic weapons had been 
/available at airfields in close proximity to the front for delivery by medium 
( bombers or if weapons suitable for delivery by fighters and/or artillery had 
f been available, many large concentrations of Chinese tr.oops might have been 
\___.decisively attacked therewitho 
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9. Para 33 0 
Do not concur o The value of such a weapon in delivering 
fire on targets of opportunity would justify engineer effort that might be re- 
quired. 


10o Para 34o Comment: The MPQ-2 radar adaptation of the SCR 584 AA 
Radar has proven accurate in placing bombs on the target and is being used 
successfully in close support of the infantry short of the bombline, and for 
night bombing beyond and within artillery range, with complete safety to 
friendly troops. 


11 o Para 3 5. The operations and intelligence staffs were not conduct- 
ing atomic type warfare ill the historical examples considered in the text. 
If the decision were made to utilize atomic weapons in this theater, it is be- 
lieved that the inclusion of appropriately trained personnel in existing staffs 
combined with appropriate emphasis on location of area targets suitable for 
atomic attack would fulfill the requirements for effective utilization of this 
weapon. 


12. Para 36. It would appear that 10 atomic warheads per opposing 
enemy division is excessive. Further, it appears that such a plan violates 
a basic principle of Economy of Force. The effectiveness of an atomic at- 
tack will depend somewhat on the element of surprise. Once that has been 
dissipated it is logical to assume that the enemy will make every effort to 
avoid concentrations in sufficient numbers to make the employment of this 
weapon profitable. 


13. Para 37. Phases I, II and ITI of the Army atomic energy indoc- 
trination program have been or will be completed within a short period of 
time for all units in this c.omman_Q_ ~xcepttho_s~ein J(e>r.~a. Phases II and 
Ill indoctrination of personnel in the zorie of the interior before shipment 
to FEC is desirable and would alleviate this training deficiency in Eighth 
Army. In accordance with DA letter AGAO-S 353 (2 Jan 51) G3-M, subject: 
Integration of Chemical, Biological and Radiological Defense Training, 25 
January 51, the training and subsequent integration into FEC Army units 
of chemical defense officers and non-commissioned officers (radiological 
defense included) began on 2 July 1951. It is estimated that this program 
will provide between 65% and 75% of the required chemical defense person- 
nel by July 1952. 


14. Para 38. Concur that this should be done at the appropriate time. 
In addition to medical supply problems, the possible employment of atomic 
weapons raises many other logistical problems. 


15. Para 3 9. Concur. 


16 0 
Para 40-43 inclusive. Do not concur. Present staff organization 
and procedures can be adapted to the effective tactical employment of atomic 
weapons by the inclusion on existing staffs of officers qualified in the capa~ 
bilities and limitations of atomic weapons. Reference paragraph 41, ORO 
has published a Technical Memorandum ORO-T-13 (EUSAK), subject: A 


2 


.; 
I 
' 


· ..• 
SE<;RE'f 


proposed Joint Intelligence Center for the Selection of Targets in Air Support 
and Ground Action, dated 28 February 1951. GHQ evaluation of this Techni- 
cal Memorandum has been forwarded to Department of the Arr:1 y by GHQ FEC 
letter, AG 300.2 (8 July 5l)GC-O, subj~ Operations Research Memorandum, 
8 July 51. This letter recommended that no action be taken at this time to 
change the present Joint Operations Center system for the coordination of Air- 
Ground Operationso 
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This document contains information 
affecting the National Defense of the 
United States within the meaning of the 
Espionage Laws, Title 18, u.s.c., Sec- 
tions 793 and 794. 
The transmission or 
the revelation of its contents in any 
manner to an unauthorized person is 
prohibited by law. 
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SUMMARY 


PROBL»d 


1. 
To study the employment of atomic weapons in 


tact'ical support of ground forces in the field, using Korea 
and the Korean campaign as la~oratory and laboratory 
. 
material to add realism to studies that have hitherto been 
entirely hypothetical. 


FACTS 


' 
2. 
Reasonably precise factual data, based on informa- 
tion already issued by the Atomic Energy Commission, can 
serve as a basis for estimating casualties to personnel and 
materiel. 
Unless otherwise indicated, the data and 
estimates presented herein are based on effects of an atomic 
weapon equivalent to 40 kilotons of TNT. 


3. 
No assumptions are made with respect to any high- 
level plans or decisions already made, or which may be made 
in the future, about allocation of atomic weapons to 
tactical employment. 


- 
4. 
Radiological-warfare considerations are beyond the 
scope of this report exuept insofar as radiological effects 
may result from explosion or an atomic warhead. 


DISCUSSION 


Atomic Weapons Effects (Appendix A). 


5. 
Methods are evolved for estimating the physical 
effects of atomic weapons on ground-force targets under 
various external ~onditions of meteorology, terrain and 
cover. It is shown that in general, troop targets can be 
divided arbitrarily into three classes of vulnerability. 
Rules, graphs, and tables are given for estimating casualties 
in aach vulnerability· ~lass -:from 40-KT air 'bursts. 
scaling 
laws also are given for predicting the effects of atomic 
weapons of other KT equivalents. 


~ 


6. 
.For complex targets, consisting of both hard and 
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soft components, it is shown that it is possible to choose 
a height of burst that will maximize the area over which 
. any given type and de~ree of damago (blast, thermal, or 
penetrating radiation) will be spread. It usually is possibl~ 
to arrive at a compromise burst height that wiil achieve 
the desired results on all classes of components. 


7. 
Haze and fog tend to diminish the range of physical 
effects, particularly thermal radiation. 
Roughness of 
terrain tends to alter the pattern of blast effects. 
Some 


examples of Korean terrain and meteorology serve as illus- 
trations to show that, in Korea, these would not play a 
major role in changing the effects of atomic explosions. 


Analysis of Targets and Tactics (Appendix B) 


8. 
rrwenty ... two types ot tactical targets that can be 
attacked ettecti vely with atomic warheads are listed 


. ~ :(!oughly in order of profitableness, the more lucrative 


• 
( 
1targets at the beginning, generally "soft" targets, for at- 


QJJ~~J:,tack by high air bursts, and the less lucrative targets near 


v~~ \\the end J generally "hard" targets requiring low air bursts 


v~ 
)Pr surface or underground bursts. 


9. 
Rough estimates of expected casualties in several 
types of tactical situations are made. 
Tables are included 
for determining safety of friendly troops in the case of 
atomic attack in close support of UN forces. 
The results 
are applied to the problem of perimeter defense. 


10. 
Atomic weapons used in close support require 
target marking and local ground-control systems of more 
exacting specifications than normally used. 
Several systems 
are discussed.' 


' 
11. 
In a coordinated atomic attack on several points 
in a large area, safety of delivery planes requires careful 
consideration of burst heights and aiming points. Separa- 
tions of aiming points and times between missions must also 
be planned to avoid atomic explosions of low order resulting 
from stray neutrons left over from prior explosions in the 
neighborhood. 


12. 
Defensive tactics, offensive tactics, disengagement 
and withdrawal, neutralization of large areas, interdiction. 
of supply routes, guerrilla warfare, and sabotage Brs dis- 
cussed. 


Intelligence Requirements (Appendix C) 


13. 
Requirements to insure the effectiveness of atomio 
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sUMMARY 


weapons impose heavy demands on intelligence, for in- 
accuracies or delays in intelligence reduce the effective- 
ness of the weapons as much as do errors of delivery. 


14. 
Two assumed situations are given as illustrations 
to demons~rate the importance of intelligence aoouraoy by 
contrasting the effects resulting from good intelligence in- 
formation with those resulting from poor intelligence in- 
formation. 


15. 
Four annexes to Appendix C discuss several aspects 


of the intelligence problem: {a) Annex 1 shows how a study 
of Rpot reports at corps, when integrated with army-level 
intelligence, could have predicted the attack by CCJ.I' and 
NKA against Line Baker on the night of 31 December-1 January. 
The use of 6 atomic weapons against concentrations totaling 
120,000 CCF and NKA troops would have resulted in 30,000 or 
more casualties. 
{b) An entire Chinese army, the 66th, was 


in the vicinity of Taechon on 25 November 1950. 
Annex 2 
shows that if intelligence and operational procedures were 
improved, amplified, and speeded up, this force could have 
been destroyed as a coordinated, functioning ~rmy by a 
sirslc atomic air burst during the night of 25-26 November. 
(c Annex 3. presents a summary of possible personnel targets 
in Korea up to 9 December 1950 as glett·ned from Daily In- 
telligence Summaries. 
These summaries prove to be inadequate 
for the location of lucrative troop targets. 
(d) Annex 4 


discusses the location and evaluation of personnel targets 
by aeria 1 photography. 
It is shown that it is possible to 
set up a system that will operate with available equipment 
and furnish reliable data on troop movements and personnel 
targets. 
An experiment was carried out with known numbers 
of personnel in various kinds of cover to determine how 
accurately it is possible to estimate number of troops. 
These estimates are reliable only when made from photographs 
on a scale of 1:2,000 in place of the present 1:5,000 or 
~ 
1:7,500. 
The necessity for establishment of a Joint In- 
telligence Center {JIC) to integrate photo reconnaissance, 
photo interpretation, 'and intelligence is demonstrated. 


Joint Staff Problems {Appendix D) 


16. 
Prepa~ation for atomic warfare will require 


cl!~~_OrfS_anization and procedures of gf3geral, special, 
and joint staffs a-e- fi.eld l:irmy, 
t~otiqal air force a_nd corps 


J,e~~~~~-,---Th~~Jiii-m~ry PU!"PO_ses or- s·uc:n changes will be: 
to 
integrate combat operations and in_telligenoe processes for 
the speedter_r_ec_Qg_nj.t_ion and evaluation of targets and for 
fasJ;er aJJ.JL-m~re precif!e gperational planning; to coordinate 
ang__QpJU,i-_QJ,. __ ~t~Ei~ks against enemy targe3ts with atomic or 
other weapons in close support of ground forces; to develop 
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methods of post-strike reconnaissance for exploitation; and 
to increase the safety of friendly troops from both friendl~ 
and enemy atomic attacks. 
This appendix proposes the 
establishment of a Joint Intelligence Center (JIG), the or- 
ganization of Joint Atomic Warfare Advisory Groups (JAAG), 
and the integration of these units with existing Joint 
Operations.Center and Tactical Air Control System into a 
coordinated system called JOINT TACTICAL WEAPON3 CONTROL 
SYSTEM. 
The appendix also recommends that joint staff of- 
ficer training sections be formed and assigned immediately 
to Korea for the purposes of studying, developing, practic- 
ing, and evaluating staff procedures in simulated atomic 
attacks under actual combat conditions. 


17. 
In an annex to this appendix, a discussion is 


pres en ted of a large ta::r,:g~~~~c:>f .. .o.p_portuni ty from· .7. to 11 
Fe:Q .. rJ.lEiJ:'Y l95l in the neighb()rh.oD~d ... e>_1." Chipyong-ni. 
The de- 
velopment and recognit'1"0rf of the target; and the operational 
action resulting in attack by bombers are traced. 


Means of Delivery (Appendix E) 


18. 
The delivery of atomic weapons by tactical air, 
guided missiles, artillery, and medium bombers is analyzed. 


Command and Logistics For Delivery by Medium Bombers 
(Appendix F) 


19. 
Tpe organization of command and logistics that 
will be needed to plan and execute tactical atomic at tacks 
by medium bombers is discussed. 


20. 
Three annexes provide special consideration of the 
following: (1) an estimate of the time required for decision 
and delivery, (2) a check list of elements in flight pre- 
paration and delivery, and (3) methods for possible reduc- 
tion in delivery time. 


Vulnerability of UN Ground Forces (Appendix G) 


21. 
Four annexes to Appendix G describe actual si tua- 
'· 


tions in which UN ground forces were vulnerable to atomic 
attack and describe the results that might have been 
achieved if such attacks .had been carried out: 


4 


(l) On the .front of I and IX Corps on 31 December' 
1950, the employment of sixteen 40-KT atomic 
air bursts would have destroyed completely the 
combat effectiveness of b.oth Corps. 


(2) One 40-KT atomic air burst at Taegu at any 


iS 
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;*be de- 
• tional 


( 3) 


( 4) 


time during the period December 1950 to 
March 1951 would have completely destroyed 
both Fifth Air Force and Eighth Army Head- 
quarters and would also have produced heavy 
damage on K-37 airfield. 


Five 40-KT atomic air bursts delivered at 
night would have destroyed 99 perc~nt of all 
aircraft based in Korea if delivered on or 
about 31 December 1950 on the principal Korean 
airfields of Fifth Air Force. 


The port of Pusan on 16 October 1950 was es- 
pecially vulnerable. 
Three atomic bombing 
. 
patterns of one to five bombs each would have 
destroyed: (1) the logistical base of the 
Eighth Army and Fifth Air Force; (2) the port 
facilities; (3) a major fraction of a fleet 
of 112 ships with cargo and a large percentage 
of embarked X Corps personnel. 


Personnel Injuries and Medical Req.uirements (Appendix H) 


22. 
Eight types of casual ties from atomic air bursts 
are discussed, and their impact on medical requirements for 
the military is considered. 
A number of suggestions are 


made for improving medical facilities in anticipation·of 
tactical atomic warfare. 


Comparison With Other Weapons (Appendix I) 


23. 
Atomic weapons are compared with other weapons in 


offensive situations, with respect to effort and cost for 
equal effectiveness.' It is shown that atomic weapons are 
superior to other weapons for neutralizing large army targets. 


Indirect and Non-Material Effects (Appendix J) 


24. 
~actical use 1of atomic weapons can have such in- 
direct effects as (a) civilian casualties, (b) value in ex- 
ploitation and extrication, (c) changes in enemy tactics and 
dispositions, (d) psychological effects on enemy troops, 
(.e) impact on enemy politics and the international situation, 
(f) effect on enemy estimate of our supply of atomic weapons, 
(g) possible change in the deterrent ~alue of our known 
atomic capability. Each o:f these indirect effects is .dis- 
cussed briefly. 
A translation of a c aptured_,comm.unis t in- 
doctrination booklet on atomic energy is included as an 
annex. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS- 


CONCLUSIONS 


25. 
During the period covered by these studies, the 


Chinese Communist Forces and the North Korean Army were on 
the offensive. 
They have offered a considerable number of 
lucrative troop targets for which the assessed casualties 
would average 2,000 to 3,000 killed and an additional equal 
number seriously wounded per atomic warhead expended. 


26. 
Offensive troop concentrations reach maximum vul- 
nerability at jump-off. 
Thus, the CCF breakthrough on the 


I and IX Corps sectors of Line Baker could have been change~d 
into a disastrous CCF defeat by the timely use of six atomi 
air bursts over pre-selected aiming points shortly before 
midnight on 31 December 1950. 


27. 
On the average, UN forces on the defensive would 
have suffered casualties of 1,000 to 1,200 killed and an 
equal number of seriously injured per atomic weapon ex- 
pended against these forces. 


28. 
In addition to UN front-line and reserve troops, 
all supply porta, principal depots, POL, aircraft and air- 
fields, and corps and army headquarters of the UN forces in 
Korea are highly vulnerable to disastef through atomic 
attack. 
This vulnerability is further magnified by the 
nearly complete lack of atomic indoctrination among junior 
officers and enlisted men, and by the absence in the 
theater of medical supplies and facilities adequate for the 
treatment of atomic casualties. 


29. 
Both in cost and in effectiveness, carpet bombing 
and area artillery fire fail by large factors to compete 
with atomic weapons as a means for attacking large area 
ground-force targets. 


30. 
Present intelligence procedures are adequate only 
for ~table or quasi-stabilized situations near friendly MLR. 
They are inadequate to establish the existence ~f large 
targets of opportunity, such as reserve troop concentra- 
tions, in time for atomic attack. 


31. It has been demonstrated by tests over both friendly 
and enemy troops that dependable estimates can be made of 
troop targets in Korean terrain and cover by aerial re- 
connaissance photographs at a· scale of 1:2,UOO • 


. · 
32. 
The time required at pre sent between the identifi- 


/ cation of troop targets and feasible strikes by medium 


~ bombers flying from distant airfields would have prevent~d 


timely atomic attacks on an important fraction ot all CCF 
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and NKA troop targets. 


33. 
Korean roads, bridges, and terrain would not have ~ 


permitted effective use of heavy field guns, such as the 
zso-mm gun, to fire atomic projectiles against CCF and NKA 
troops. 


34. 
No adequate equipment has been available in the 
theater for targ~t de~ignation guide- and track-in, and 
ground control of close-support aircraft, so that the de- 
livery of atomic weapons within the bomb line would have 
been unduly hazardous to friendly troops. 
However, it ~ 


believed that suitable equipment could be readily developed 
or adapted from existing radar and VHF radio navigation 
aids. 


35. 
The operations end intelligence staffs of the army J 
and air force in Korea are not organized or prepared to 
plan or execute effective atomic attacks against ground 
torce targets. 


RECOMMENDATIONS 


36. 
The army should plan for 10 atomic warheads per 
opposing enemy division, of which approximately half would 
be used directly against enemy troops and half against his 
support and services. 


37. 
Phase III of the DA atomic indoctrination course 
should be completed for all junior officers and enlisted 
men in order to prepare them for self-protective measures 
in the event of atomic attack. 
Adequate training, or re- 
placement by trained personnel, should be provided for 
radiological officer~ in the field. 


38. 
Army medical depots should pre-package for air 
shipment medical supplies specially adapted for casualties 
resulting from atomic warfare. 


39. 
Atomie warheads for delivery by fighters, light 
bombers, or guided missiles operating from airstrips or 
launching sites located in corps area should be provided in 
order to minimize delivery time of atomic weapons. 


40. 
Staff officer training sections should be estab- 
lished .and assigned to Korea as soon as possible ,to deveJ..op 
staff procedures appropriate to atomic warfare by planning, 
coordinating, and .evaluating simulated atomic attacks under 
actual combat conditions. 
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41. 
A Joint Intelligence Center (JIC), to work in close 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


cooperation with JOC, should be established. 


42. 
Joint Atomic Advisory Groups (JAAG) should be 
established at ~heater, field army, and corps headquarters. 


43. 
A JOINT TACTICAL WEAPONS CONTROL SY8TEM should 
be organized to: 
integrate the functions of proposed JIC, 


and JAAG, and existing JOC and Tactical Air Control System; 
and to coordinate and control atomic attacks (or other 
close support operations) delivered by army or air force 
units. 
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This document contains information 
affecting the National Defense of the 
United States within the meaning of the 
Espionage Laws, Title 18, u.s.c., Sec- 
tions 793 and 794. 
The transmission or 
the revelation of its contents ·in any 
manner to an unauthorized person is 
prohibited by law. 


'. ~--- 


TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


I1fl'R ODUCT I ON 
- 
' 
1. 
~~ problem is to study the tactical employment of 


ato~ic weapons for the support of ground forces. 
Korea has 
served as a laboratory and the Korean Campaign as laboratory 
znaterial to add realism to studies which heretofore have been 
mostly hypothetical. 


2. 
Atomic weapons offer means for neutralizing large 


areas with maximum surprise; thorough coverage, and minimum 
effort. Consequently, the tactical employment of atomic wea- 
ons in appreciable numbers is practically certain to force 


~bangeS in· army training, organization, equipment, logistics, 
intelligence and tactics. 
Atomic warfare also has the in- 
trinsic capacity to generate changes in both the strategic 
and the tactical concepts of Army's role in national defense. 


3· It is the purpose of the present report to review and 


analyze tactical atomic warfare in a preliminary but reasonably 
comprehensive manner. 
Pending the actual use of at cmic weapons 
1n tactical support of ground force operations, there is real 
danger that a report of this kind will raise unnecessary ques- 
tions, belabor trivial points, infer impracticable solutions, 
or draw false conclusions. 
Consequently, the studies presented 


in the various appendices and annexes of this report are illua- 
rated wherever feasible by examples drawn from the Korean Cam- 
paign. It rollows that even though the a~alyses, conclusions, 
and recommendations present&d herein must of neceaaity remain 


larg!~ly hypothetical, th3y do nev~rthele.ss posseso verisimili- 
tude, and merit some further study by the Army ~taffs ~xplicitly 
concernede 


FACTS 


4. 
No atomic weapon ever has been used in direct support 
or ground forces. 
However, the physical effects of atomic wea- 


pons, aa contained in data issued by the United States ·Atomic 
Energy Commission, can bo used as the basis for estimating 
ca~ualties to personnel and da~ge ~o materiel in tactical 
atomic warfare.* 


* 
'the Eff'ects ct Atomic We?on&, Atom!~ Energy Commission, 
3optember 19;0, is based on 2 · KT weapons. "The nominal atomio 
weapon used in this report is equivalent to 40 KT (kilotons) 
or TNT, but scaling laws for other KT ·equivalents are given. 
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TACTICAL-EMPLOYMENT OF ATOMIC WEAPONS 


5· 
The logistical and tactical practices of CCF, NKA, 


and UN forces in Korea are not necessarily typical of other 
armies and other theaters, but they do lead to prototypes of 
a wide variety of ·realistic targets fl~ainst which the effects 
of atomic weapons can be assessed. 


. 6. 
The major military powers of the world have the 


technical and economic capabilities that will permit manu- 
facturing and stockpiling, first hundreds, and later, thou- 
sands of atomic weapons for tactical use. 
However, no 
assumptions are made with respect to any high-levsl plans or 
decisions already made, or which may be made, on the alloca- 
tion of atomic weapons to tactical employment. 


SCOPE 


7• 
The present report is concerned only with the tac- 
tical use of atomic weapons against friendly and enemy ground 
f.orce targets in or ,near the combat zone. 


8. Alternate and possibly competitive uses by Navy or 


Strategic Air Commands, and associated problems of produc- 
tion, allocation, and stockpiling, are not considered. 
. 


9· 
The effects of atomic warfare upon civilian popula- 
tions may be found in publications of civilian defense or- 
ganizations, and are beyond the scope of the present report, 
except to the degree that the presence of friendly popula- 
tions in the combat zone may influence military decisions.* 


10. 
The report considers only atomic explosives. 
That 
is, no discussions are given on the radiological warfare 
branch of atomic warfare except to the extent that troop 
casualties may result from neuclear radiation, fission pro- 
ducts, and radioactive by-products produced by atomic explo- 
sions in the air, on the surface, underground, or underwater. 


11. 
The use of a nominal 40-KT equivalent weapon in this 


report should not be taken as an indication that this is eith- 
er an ideal or-a-general-purpose size for tactical atomic wea- 
pons. 
The body of data upon which inferences, conclusions, or 
recommendations concerning an atomic weapons family might be 
based are beyond the scope and classification of this report • 


DISCUSSION 


Physical Effects 


12. 
Sources of Informa"tion. 
The physical ...effe.cts of 
* See Appendix J, "Indirect and Nonmaterial Effects of the 


Employment of AtJmic Weapons in Support of Ground Operationb." 
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ic weapons are known 1n a preliminary way from low air- 


atomt te~ts of atomic weapons and from the Hiroshima and 
bur!saki experiences •. The three principal forms of energy 
Nafease from an atomic explo~ion in the air are air blast, 
r~ermal (~at) radiation, and penetrating gamma radiation. 
~base overlap considerably in distance and degree of damage, 
but once their ranges and magnitudes have been msasured in 
full-scale tests, they can be duplicated, with reservations 
as to ~imilitude, at smaller scales in the laboratory or 
in the .field. 
" 
13. 
There is great need for tests on underground and 


surface atomic.explosions, about which almost nothing is 
known, and for further scientifically planned test data on 
a wide variety of actual atomic bursts and simulated burst 
ef.fects at smaller scales to establish tighter limits of 
confidence for estimating damage tc personnel, materiel, 
equipment, structures, and installations. 


14. 
Most of the needed data are of a fundamental 
nature which would meet joint requirements for Army, Navy, 
Air Force, and Civil Defense in the whole region from the 
combat zone to the zone of the interior, and for strategic 
as well as for tactical purposes. 


15. 
Scaling Laws. 
Appendix A discusses the physical 
effects of 46-KT air-burst atomic weapons, outlines tm prob- 
able effects of 20-KT surface and underground bursts, and 
states scaling laws for extending these effects to weapons 
of other KT equivalents. 
Atomic weapon effects scale accu- 
rately for blast, but only approximately for radiation 
effects, by WV3/L, where W is the total energy release and 
L is di~tance from burst point. This means that each time 
the energy release is doubled, the range to which a given 
effect extends is increased by approximately 26 percent, and 
and the affected area is increased by 59· percent, approximately. 


16. 
The fea~ible range of atomic weapons energies, to 


·which results of the present studie~ may be applied through 
the use of appropriate scaling laws, extends from perhaps 
5 KT to over 100 KT. 


17. 
Modifying Factors. 
In addition to the obvious de- 
pendence on total anergy release, the physical effects of 
atomic weapons may be alte.r.ed by many ot.har ..fa.cto.r.s;. by_ .. the 
height of burst, by local terrain and (sometimes) geology, 
by natural and artificial cover, by meteor-ological conditions, 
by the choice of aiming points, by friendly and enemy tactics, 
and by the accuracy and timeliness of weapon delivery. 
Most 


of these factors are interdependent and of familiar character 
in the employment of conventional ~eapon~. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


18. 
In general, but with certain sharp exceptions, it 


;probably will be easier to take these factors into account 
':in planning ror the efficient use of atomic weapons than in 
:planning for the efficient use of conventional weapons. 
Since these ractors are themselves functions of training, 
tactics, organization, and equipment, and or tactical intelli- 
gence, combat operations, and supporting logistics, a fuller 
discussion ot them constitutes the scope or· this report. 
We return now to~be discussion of physical effects. 


19. Effects of Terrain. 
A somewhat unanticipated re- 


i 


sult of Korean studies, where a major fraction or terrain is 
rough to mountainous, is that t~rain need not have more than 
minor significance in 14m1ting atomic weapon effectiveness. 
"'There are three reasons for this: 
ordinary dominant terraln 
reatures, such as 500-foot hills, are small in the scale of 
the effective range of atomic weapons; major terrain features 
limit both tactical deployment and frfJedom of movement in a 
manner tending to define bound~ries for major targets such 
as important reserve or assembly ~eas, bottlenecks on MSR 
(Main Supply Routes) and deployment in force along MLR (Main 
Lines of Resistance); major and critical terrain features, 
such as key positions on commanding heights, are important 
enough to be singled out for atomic attack. 
In other words, 
contrary to naive expectation, major terrain features prob- 
·ably may increase the ease of em lo 
effec vely, 
more puzz ing cases may involve feature- 
·less, rolling or flat terrain in which diffuse deployment in 
combination with free lateral movement a·nd rapid concentra- 
tion of forces can proceed unhampered by major streams, ponds, 
svamps, heights, valleys, routes, defiles, towns, junctions, 
or other obvious concentration boundaries and route bottle- 
necks •. 


· 20. Effects of. Meteorology and Cover. 
Major terrain 
features, discussed above, tend to determine target boundar- 
ies and the choice of. aiming points. · Conditions of artific- 
ial and natural cover and of local meteorology define the 
approximate choice of burst heights {including choice between 
air, surface or underground bursts) and the spacing between 
aiming points, if an appreciable area is to be attacked. 


21. 
Meteorological conditions limit the range of pri- 


mary target damage by direct tharma 1 radiation and the ex- 
tent to which secondary damage may be caused through the ig- 
nition arid spread of holocaust f'ires in combustible materials. 
Meteorological conditions thus constitute a sort of transi- 
tory cover for protection against thermal rad~ation. 


22. 
Natural and artificial cover (trees, buildings, 
gullies, trenches, etcetera) set approximate limits to the 
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i.munt burat-heights required to maximize the range from 


opt 
d zero at which shade from thermal radiation and re- 


~~~anoe to blown-down become effective. 


Iarge~ Vulnerability Classes 
23. 
The modifying .factors of meteorology, cover, and 


to some extent, terrain, can be combined in defining the 
a proximate ranges and areas over which atomic weapons may 
i~flict various degrees of damage (Table I). 


24. 
Within the accuracy of present knowledge of the 
robable physical effects of atomic weapons, most "soft" 


~ound-force targets arbitrarily may be dtvided into three 
classes of decreasing ~lner~bility, designated classes A, B, 
and Q• : Illustrative exampl~s of eaoh clas~* are as follows: 


. 
a. 
Troops in march, or at jump-off; troops in the 
open during clear weather; troops under poor cover at any 


time,~re of Class A vulnerability for atomic attack. 


be 
Troops in etatic positions with ahallotr to 


~ve~&g$ protection by entrenchment during good weather; prone 
trccps in tt~ open during hazy weather, are Class B targets. 


c., 
Troop~ under good' cover, such as xneteorological 


cc~~~ in the o~n during e:tremely hazy conditions of fog or 


r&L~; troops r.cr~arned 1n· time to reach prepa~d shelter; 


incoc~rinated t~oops in deep entrenchments at $ero t'~e, are 
Clcss C tar~tso 


25. 
~ Table r, it will be noted that the less vulner- 


able targets differ least from the more vulnerable targeta 
in t~ size o~ the area of heavy damage, and most in the size 
ct the area of light damage. 
That is, types of cover normally 


s.vn.!.lable to ground forces will not protect personnel in the 
neighborhood of ground zero. 


26. 
Burst Heights~ It always is possible to choose a 


bur~t height (or depthT which will maximize the target area 


~eceiving any desired type and degree of damage from a single 
agent such as air blast or ground shock. 
It usually also ia 


possible to ohoos$ a burst height which tends to maximize 
too ar-ea receiving damage from the combined effects of two 
or more agents, such as combined damage from air blast and 
t~rmal radiation. 


* 
Se~ para.gre.-ph 84, Appendix i1. for a more complete defini- 
tion of Target Vulnerability and paragraph 6, Ap~ndix B, 
for a list of 22 targets in descending order of softn to 
"hard." 
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TACTICAL EUPLOYMENT OF ATOMIC WEAPONS 


TABLE I 


DEGREE OF DAMAGE* TO PERSONNEL BY 


40-KT AIR BURSTS AT ~,000 TO ~,500 FEET 


HEIGHTS AGAINST CLASS A AND B TARGETS, 


AND 2,500 TO ~,000 FEET HEIGHI'S AGAINST CLASS C TARGETS 


Vulnerability 
DEGREE OF DAMAGE 


Class 
SEVERE 
MODERATE 
LIGHr 


Radius 
Are~ 
Radius 
Are~ 
iRadius 
Are~ 
(yds) 
(Mi ) 
(yds) 
(Mi ) 
(yds) 
(Mi 
I 


A 
2100 
4.4 
3250 
10.6 
4Roo 
18.g 
~ 
1750 
3-1 
2550 
t·5 
3 00 
11. 


IT 
1~00 
2.~ 
20C;o 
.2 
2100 
7 ._3 


LIMIT OF DAN.AGE**-~· 
Average ,-, 
Comparative 
Radius 
Are~ 
Casualties Casualty 


(yds) 
(Mi ) 
Within Dam- Totals** 
aQ:e Area 


A 
a250 
2~.6 
~ 
10,000 
~ 
050 
1 .4 
7,000 
~ 
3150 
9·9 
50 
5,000 
- 
* Degree of damage to personnel is defined as follows: 


Severe: 
The least distance from ground zero at which 
no more than 50 percent are killed and most 
survivors are incapacitated. 
Moderate:The distance at which deaths have fallen to 
5 percent and about half are incapacitated. 
Light: 
The distance at which about 5 percent are 
incapacitated and very few are killed. 
** Based on 1,000 men per square mile. 
*** Limit of damage: 
The least distance beyond which 
none are killed and injuries are negligible. 
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For 40-KT weapons, the burst height tor maximum 
7to class A and B targets is 3,000 to 3,500 teet; the 
dama~ebeight tor Class C targets should be lowered to between 
burs 
and 3 000 feet it a maximum area is to be damaged. 
An 
2,5o~ choic~ of burst height, however, usually is not critical 
e;!ce yariations of plus or minus 10 percent from the optimum 
s~ct height do not appreciably·cbange the area ot damage to 
burs 
b 
t 
soft targets by air urs s. 


28 
Surface and Subsurface Bursts. Targets harder than 


class c·probably can be more effectively attacked by surface 
or subsurface bursts than by air bursts. These harder tar- 
eta include such tactical targets as major fortifications, 
:ailroad tunnels, defiles, dams, canal locks, and the like. 
The extent of the area damaged mechanically by oratering, 
throw-out, and ground roll, and the hazards of radioactive 
contamination are conjectural pending full-scale testa. 


£o~parison with Alternative Weapons 


29. Neutralization or Large Areas. 
A'omic weapons are 
essentially area weapons. rn ground-force operations, they 
orrer for the first time available means for attacking very 
l&r~ areas, including enemy's rear, with maximum coverage 
of targets by attacks delivered 1n minimum times by minimum 


[ 
forces. 
That is, atomic weapons can be used by small friendly 
rorces to exploit maximum surprise and saturation 1n the des- 
truction of large enemy forces. 
Thus, the analysia ot Appen- 


dix I demonstrates that large mixed Class A and Glass B tar- 
gets, covering total areas of from 3 00 to 11100 square miles, 
can be neutralized with 70 atomic weapons (40 KT each) in 
tbe same time and by the same force of 70 B-29 medium bombers 
required to neutralize a 4-square-mile area with conventional ?.~~ 
explosive a. 
· 
t;t. a.o;;1 
r 
30. 
Or, a single aircraft can neutralize a troop target 
as large as 16 square miles with a 40-KT atomic weapon at 
least as readily-as it can neutralize a 0.06-square-mile 
portion of the same target with conventional explosives, 
provided or course that such targets can be located and iden- 
tified. Furthermore, Appendix I also shows that if a troop 
concentration, about a square mile in area, has been pin- 
pointed for attack, and the target center before attack moves 
laterally as much aa 2 1 000 yards while the whole concentration 
disperses radially by as much as 4,000 yards, a 40-KT atomic 
weapon de1.ivered ·OD the· or.igina~ a.iming po.int would still be 
effective, in contrast to an attack with conventional explo- 
sives, which would be almost entirely wasted. 
Tbatc!s, tic- 
.~ 
1nt~ll1gepce problems, discusaed below, ~en will be 
s 
ified by the employment of atonic r 
r than conven- 
tional exp os ves. 


----------~-------- 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


~ .Relative Costs. 
The total coet of d~livoring 
conve~~onal explosives on an extensive target area are large 
compa?d to the original production cost, while for atomic 
weapo:1:, the reverse is true. 
The actual production costs 
of ataic weapons are or higher classification. 
However, 
Appen~ I demonstrates, on the basis of a few reasonable 
ass~ons' that it will be cheaper in terms of total dollar 
cost ~-employ atomic weapons rather than conventional ex- 
plosi'?.s when ·1 t is desired to produce at 'least 30 percent 
casu~es over an area of mixed targets of Class A and 
Clas! ::: vulnerability: 


a. 
It the target is 0.5 square miles or larger, 
th&n ~mic weapon attacks will be less costly than attacks 
by me::.::m bombers with conventional weapons; 


b. 
If the area is 3 square milos or larger, then 
atomh Teapons will be cheaper than 105-mm artillery. 


~ From a somewhat different approach, it can be 


arguet~bat the dollar cost of producing an enemy casualty 
is ro1~ly the ratio of the total dollar cost of conducting 
a gro~ force campaign to the total number of casualties 
inflicad on the enemy. 
On this basis, the cost of produc- 
ing ai ~nemy casualty exceeds $50,000. 
The $2,500,000 cost 


assum~ in Appendix I for producing and delivering an atomic 


weapo~ Jbviously should not be extended ~o justify the tac- 
tical ~loyment of atomic weapons on a basis of 50 enemy 


casua~~as per weapon expended, but the comparisOn does in- 
dicate ~hat dollar cost can not be the controlling factor 
in thE :mployment of atomic weapons against tactical targets. 


;-:. 
There are two additional factors which have bear- 


ing a.c ~he comparative costs of atomic weapons and alterna- 
tive c~entional weapons: 


a. 
The surveillance and maintenance costs of an 
adequ~2 supply of ready ammunition and of stock-pile re- 
serves L~ far less for fissionable materials than for con- 
vent!~~ explosives. 


b. 
The cost for modernizing obsolescent stock• 


piled ~pons would be less for atomic weapons than for 


conve:c::::~nal weapons because of the much smaller number of 
units ~quiring modification or replacement • 


V'u1ne::.z..."'i1.1ty of ·Fr1end1:y ·and En~my Forces 


~- 
Situations Examined. 
A study of the deployment 


of t'rie::ily and enemy for·ces· 1:n Korea indicates that both 
sides--~ been vulnerable continuously to atomic attack. 
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r a.n 
re- 
con- 


orscussroN 
- 
ber of illustrative examples are included in the varTous 
A num 
to appendices in this report. 
They illustrate such 


a.onex~~ons as: 
defense. of a stabilized friendly MLR; attack 
situarriendly supply port; strike against .friendly transports 
00 &cargo vessels; simultaneous destruction of friendly tac- 
~dal aircraft, airfields, and/or runways; neutralization of 
t cenemY troop-assembly area; defeat of an enemy concentration 
~tacking a friendly salient; exploitation of an enemy target 
a 
0 
ortunity; elimination or an enemy corps in close re- 


o!rv~~ preparation for enemy break-through against friendly 
~· interdiction of MSR, and defense or a friendly perimeter. 
t: c; t for t}le last-listed defense or a perimeter, all of the 
~tu~tiops are real situations drawn from the Korean Campaign 
between late November 1950 and early February 1951. 


35• 
Comparative Vulnerability. All enemy situations 


are subject to uncertainties In Intelligence, as discussed 
later. Friendly ground situations can .be analyzed in the 
detail made possible by access to friendly records and over- 
lays. 
Thus, access to f~ndly ground situation maps has 


=ade it evident that lu~tive fr~endly personnel~d mater- 
iel tar ts for atomic a tack ha a ex itea at all 
s, bGt 


kno 
enemy situations has only revealed a 
~~~~~~~~~~;;~;t~r~o~o~p~t=a:r2g:e~ts (and no worthwh~e 
c attack at specific 
.1) ~ 'f~~ 


. 
Jt, ~~ 


36. It is not felt that thia means that enemy troop 
. \Yc..; 
.~~ 


times or during short periods of a few days. 


targets have occnrred less arten than friendly ones. Studies 
~~~~v\ 


or CCF tactics* indicate that on the average enemy troop con- 
centrations probably are as numerous as and denser than 
friendly concentrations. 


37• 
Enemy Logistics. Enemy's logistic system, on the 


other hand, bas had no major supply centers and depots in 
!oraa comparable to the friendly concentrations at Pusan or 
ASCOM CITY.** This is due only in part to his more primitive 
logietics and his deficiencies in supplies and equipment. 
It probably is more largely due to his ability to keep his 
principal logistics centers behind the Yalu River "King's 
x• line and thus unrealistically immune to either reconnais- 
•ance or attack. 


38. 
Friendl~ogistics, Suptort and Command. 
In con- 
trast to CCF and . 
.,. ill UN supp y ports, embarkation ves- 
le ls, principal depots, POL, tactical aircrai't ·-and airfields, 
co~unication centers, and corps, army, and tactical air 
force headquarters in Korea haye been highly vulnerable to 


* See Appendix B; also Appendix C, Annex 1, paragraph 26. 
** A primary Army Service Command depot, west of Seoul. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


disaster through atomic attack throughout the period examined 
(October 1950-February 1951). 
These installations, except 


for corps headquarters, have been relatively fixed and could 
:have been (and probably were) known to enemy intelligence. 
A detailed discussion is given in Appendix G. 


39· 
Casualties Per Weapon Expended. 
Estimates of enemr 
troop casualties hive been made tor tour ground situations 
involving the expenditure of 15 atomic weapons as followss 


a. 
CCF 66th Army (Corps) in Taechon area on the 


night of 24-25 November 1950. Estimated casualties tram one 
40-KT air burst, 15,000 ot a total enemy force of about 22,000, 
Situation: dense enemy concentration or about 2700 troops 
per square mile in close reserve; nearest friendly forces 5 
L 


miles; light patrol contact. Limitation: 
time required to 
confirm intelligence and deliver attack by medium bomber · 
probably would have prevented e xpl:oitation before target· 
moved 25-26 November. 
· 
. 
· 
. 
. 
. 
. 


b. 
CCF and NKA troop assembly 1n Pyonggang-Chorwon- 
Kumhwa triangle on 27-29 December 1950. Estimated casualties 
from six h.O-KT air bursts, 30,000 to 45,000 of a total enemy 
torce of 65,000 to 95,000. 
Situation: 
enemy concentrations 


centered around to~s, villa~s, and road net in a 200-square- 
mile area 20 to 35 miles from:rriendly lines; no contact; 
enemy preparing to move S and BE to attack UN Line Baker a- 
long 38th parallel. Limitations: 
probable locations or 


enemy determined with sufficient accuracy by terrain, shelter, 
and roads; friendly intelligence on enemy numbers was some- 
what inexact and was received while tar~t was dissipating. 


c. 
CCF build-up along line north of the Imjin 
River, late December 1950. Estimated casuaities from six 
40-KT air bursts on night of 31 December-1 ~anuary, 28,000 
to 40,000 of a total enemy force of 70,000 to 100,000 in 
target area. 
Situation: 
enemy assault in force; enemy jump- 


off following probing attacks, preceded by several days ot 
patrol contact. 
Limitations: 
none or consequence; chief 


uncertainty in casualty estimate lies in how many clo~e re- 
serves joined 70,000 established in target area. 


d. 
NKA concentration against Wonju salient, 7-8 


~anuary 1951. 
Estimated casualties from two 40-KT air bursts, 


6,000 to 9,000 of a total enemy force of 18,000. Situation: 
.enemy presaure ao.rriend~y ~Y point; intermittent contact 
in patrol to battalion strength. 
Limitatiry.ns: 
uncertainty 
as to boundaries of enemy concentration except where deter- 
mined by terrain; unfavorable weather except ~or 3-hour ~r­ 
iod after 1800 on 8 ~anuary. 
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RlscussiOR 
40 
Probable casualties to friendly troops can be ea- 
• ith more conridence than tor enemy toroes because 
ttmat•~ wknowledg• or strengths and deployments ia readily 
accura ~le in the tield. A detailed study or UN deployments 
obtain& 
s to rront line was made tor the I and IX Corps 
trom cor~or 31 December 1950. 
The estimated friendly casual- 
,ector•om a pattern* or 16 40-KT air bursts was 2400 per 
· 
ties trexpended. 
Concentrations were about 50 percent ot 
weap~n the book" at the time, but this is usual 1n the 
SOP 
~Campaign. Cursory examination ot other ground aitua- 


!~~: indicates that on the average UN casualties would be 


2,ooo-2,400 per air burst. 


-, ~· 
. 
. 


command and Starr Problema 1n Tactical Atomic Warfare. 
41. 
Enemi Targets. 
On the basis ot friendly knowledge 


(a-1 G-3, and G~4 staff recorda), it is obvious that lucra- 
,1~'triendly troop targets tor atomic attack are continually 
resent. It tollowa :r..r.om our general lmowledge of enemy 
~actics and practices that the sams must be true tor enemy 
torcea. 
The pl"imary question is: 
How can friendly intelli-J ~~. 
o-nce and operations devise methods and procedures to locate ' 
and evaluate these enemy targets in sufficient time to plan 
and deliver atomic attack• against them? 


42. 
rations. 


Appendix C presen s a deta 
igence 


problems 1n relation to tactical atomic warfare. 
The joint 


combat intelligence-operations relationship is further dis- 
cussed in Appendix D. 


43· 
The Rear Area Problem. 
Perhaps the most signifi- 


cant change thit the tactical employment of atomic weapons 
=ay introduce is a means for decisively attacking substantial 
numbers of enemy troops prior to their firm,contact with 
friendly forces. 
Previously, enemy's training, bivouac, re- 
~ 
aerve, and assembly areas, his logistics and supporting ser- 
CJ& 
vices, his MSR defiles, his tactical airfields, and his commu- 
nication and command centers have been located in rear areas 
relat·ively free from attack, except by casual and occasional 
tactical bombing or strafing, because they generally have 
~en beyond artill~y range. 
In consequence, tneir locations 


and sizes nave been or minor interest to intelligence except 
1n terms of approximate strengths and times of march for 
intervention in ground actions.' Atomic weapons now present 


ito 
To avoid prejudicing the data,· this 


on the basis of terrain, shelter, roads, 
.at ions pr.esumed available .to. the enemy. 
or friendly strengths and po~itions then 
estimating casualties. 


pattern was laid out 
and other consider- 
Detailed knowledge 
was applied in 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


a meana.tor attacking these rear crea ~argeta without commlt- 
ting tri&~ly torces or incurring ·unfavorable ratioa 1n caa- 
ualties. 
Bence, new intelligence procedurea will be required 
tor more exact target definition 1n enemy re~ areas, and 
counterintelligence must tlnd waya to prevent enemy intelli- 
gence acquiring aimllar information on friendly areas. 


44. 
Intelligence Accuracy. Tactical atomic warfare 
does not appear to IntrOduce any unusually exacting require- 
menta tor accuracy 1n intelligence. Since atomic weapons 
are suitable tor the neutralization or considerable areas, 
targets do not require pin-pointing to the extent necessary 
tor cbnventional weapons. 
From the various examples given 
in appendices and annexes, it is clear that the prtmary re- 
quirement is to establish that either the total number or 
the average density or troops or other targeta 1n the target 
area is sufficiently large to ~ 
an atomic attank worthwhile 
45· 
There are three principal faults in present 1ntelli- 
. gence procedure which prevent minimum a tandarda ot accurao,- 
being reached, particularly with respect to enemy rear areas: 


a. Failure to apeci.f'y numbers or enn pt"obable 
upper and lower limits tor numbers. 
Thus, 1n a study ot 3,081 
intelligence items for a 97 day period,* it was round that a 
total of 1,434, or 46 percent ot all oases, were reported as 
~strength unknown.~ 
. 


I ! 
i I ~ ~·~,~~.. 
ll ~u 
I l 


b. Failure to indicate whether a report or enemy 
units may or may not duplicate a prior report. 
This fault 


could be eliminated by establishing and reporting the prob-· 
ability of duplication. 
Such commonplace procedures •• immed- 
iate follow-up on trigger intelligence, continued surveillance 
ot sighted enemy units, .maintenance of plotting boards on 
rates and directions of movement, and the construction ot 
accumulation charta are applicable and should be used more 
generally. 
At present, it appears that too much dependence 


' 
~ 


' . 


I 


is placed on order-of-battle procedures which can only estab- 
lish general trends, with the result that large CCF units 
have repeatedly appeared and disappeared despite their pon- 
derous movement. 


c. Failure to capitalize on or ~prove available 
equipment and procedures. It is unlikely that any radically 
new means for collecting intelligence will be invented; the 


~~.f..· more .e.t.f'eoti.ve use of existing tec.bn.ique.JL.is .indi.ca ted~ 
Thi~ 


~~- 
requires alertness to possible improvements and analysis to 


~· 
establish reasons for failures. 
Thus, Annex 4 of Appendix C 
~~~ 
demonstrates a means for markedly improving photo intelligence 
* Appendix C, Annex 3, paragraph 3. 
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~th • in the European Tb!ater of Operations but tailed com- 
tasblon 
pletely in Korea. 
46 
Timely IntelliSnce. 
The Korean Campaign baa made 
f~ 
c 
;nt tbit many lnt~llgence reports are relayed and 
it evided too slowly to be used in atomic warfare. Although 
proce~: more generally true tor intelligence from rear area•, 
~~!lso trequently bas occurred 1n unstabilized contact 
aitus.tions • 


47. 
Operations Planning. 
To a lesser degree than tor 
telligence, improvements In accuracy and timeliness will 
1n needed 1n planning, delivering, and exploiting atomic 
betacks. 
In tact, improvements in speed and precision _in 
atocessing intelligence and in planning operations also are 
~eded by ~cbanized ground forcea and in tactical air 
opera tiona • 
. 
. 
. 
fPAn~s in Staff Organization and Function 
48. 
Some of the required speed-up in intelligence and 
operations can be gained by improvmenta in techniques and 
procedures, but it is felt that the larger gains can be made 
by changes in organization and in communications. 
The reas- 
ons tor this view are developed in detail in Appendix D.* 
In outline, these reasons are as follows: 
· 
~ 
a. 
There already exists a pressing need for a 
~\- 


Joint Intelligence Center (JIC) for joint army-tactical air 
~ , 


operations. 
This need will be further increased in tactical 
~~~~ 


atomic war:fare because aerial reconnaissance will be exten- 
\u. 


1 
1 


e!voly use:.ro: ::::.p;::::::~o;n:~o::::::i::a;:::l::::n::·.~ · 
aupport or ground operations will be delivered by tactical ~~~- 
aircraft so that close coordination between ground and air 
~~ 
will be required. 
· 
: 
\ 


c. 
Regardless of the method of d~livery, the 
tactical use of atomic explosi~s will involve the joint 
safety of friendly troops and friendly aircraft. 


d. 
Present intelligence processing is too slow, 


both vertically and laterally, but particularly so in army- 
tactical: a1:r force liaison cbanne ls .. and 'in :problems or joint 
interest. 


e. There is considerable -overlapping in the func- 
tions and cognizance of combat operations and combat ~ 
* Appendix D, paragrapha-5-18 and 36-57• 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS- 


intelligence at field army, tactical air force, and corps 
levela. 
The present organizational separation or these 
functions in general starts at these levels ia artificial, 
and tends to create rather than solve problema 1n coordina- 
tion and cooperation. 


r. The logical place to integrate as many aa 


feasible of desirable eban~s or additions in joint organize 
tion and function is the Joint Operations Cente'r (JOC). 


. 
g. 
Any ohan~s or additions in organization or 
v\ > 
function made in anticipation of tactical use of atomic 


J 
· 
weapons should be compatible with the efficient use of all 
\ 
other air-ground and ground-ground weapons. 
. 


49· 
The analysis outlined 1n the preceding paragraph 


suggests and supports the following four proposals; 


a. Amplification of the functions of the present 
Tactical Air Control System.* 


b. 
Increase in the functions of the Joint Opera- 


tions Center;* particularly, the addition of a Joint Intell: 
genee Center and an integrated joint communications network 
under JOC direction. 


c. 
The organization of a combined G-3/G-2 combat 
operations section under a single assistant chief of staff 
1n the general staffs at field army and corps levels. 


d. 
The organization of a JOINT TACTICAL WEAPONS 
CONTROL SYSTEM, similar to the one suggested in Fi~e 1 of 
Appendix D, to integrate the functions of items (a), (b), 
and (e) above, and to coordinate and control atomic attacks 
(or other close support operations) delivered by army or 
air force units. 


50. It is believed that a system similar to the pro- 
posed JOINT TACTICAL WEAPONS CONTROL SYSTEM is compatible 
with procedures reoommended in the Joint Training Directiv( 
and that it would aid in the more effective use of both con· 
ventional and atomic weapons. 
51. 
Various Means of Deliverinf Atomic Weapon Attacks 


The preceding proposal for a JOINT T CTICAL WEAPONS CONTROL 
SYSTEM is made in antici~at~on that new means o~ delivering 
atomic weapons attack will be developed.~ These presumably 
* · i'!Jolnt Training -Directive ror .Air-Ground Operatione,tt 
Office of the Chief of Army Field Forces and Headquarters, 
Tactical Air Command, September 1950. 
*it 
See Appendix E. 
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1 include atomic projectiles fired by heavy artillery, 


• 11face-to-surface and air-to-surface guided missiles and 
9 U: ets, and weapons sui table for delivery by tactical air- 
rcvkt such as light bombers and fighters. 
The development ~ 
crafuch weapons and their allocation to field army, tactical 4\ 
0f s force, and/or corps areas would materially decrease the 
'-"' 
a rsent objectivnally long time (12 hours or more) estimated 
~ 
~~ebe required to plan and deliver atomic-weapon attacks by ~ 


~edium bombers.* 
~.~ 
~{ 
52 
Other Command and staff Problem3. 
There are four 


ne• req~irements, discussed in Appendix D, which army and 
tactical air commands and general staffs should anticipate 
1n preparation for atomic war:rare. 


a. 
Organization and training of general and spec- 


ial staff office~s in the procedures and technique~ of atomic 
~p£e~ is felt that this requirement.can best be met by 


or~ariizing Staff Officer Training Teams and sending them 


l~~ediately to Knrea to study, practice, and evaluate staff 
procedures in simulated atomic attacks under actual combat 
conditions. 
As an int~rim measure, pending the training of 
an adequate number of such teams, Joint Atomic Warfare Advis- 
ory Groups (JAAG) would need to be assigned to general staffs 
in the event of atomic warfare.** 


b. 
Organization and training in combat operations 
ror personnel who will participate in atomic attacks. 
Here 
again, it is believed that this requirement could best be met· 
by actually planning, executing, and testing as many of the 
phases of combat operations as feaslble in Korea, utilizing 
conventional explosives, if possible, in otherwise fully real- 
istic atomic attacks on real targets. 
This procedure would 
provide both realistic tests of combat techniques and a body 
or experienced personnel for training additional combat 
officers, troops, and airmen. 


c. 
Indoctrination of all personnel in safety pro- 
cedures and methods of self-protection. 
This indoctrination 
should be given immediatelx as a part of basic training for 
new recruits, and plans should be made to indoctrinate army 
personnel in Korea, most of whom have not completed 
indoctrination•*** 
· 


d. 
Staff preparation for the assignment and utili- 
1 


zation of the new ·units and .services required by atomic warfare. 


* See Appendix F, particularly Annex 1. 
** 
See the ·organization ~diagrams and discussion in Appen ... 


die~~ D and F for description of JAAG functions. 


-;}~ See A_p_penqix ~. Annex 1, ror a suggested emergency 
plan of indoctrination. 
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Medical Requirements 
53· 
Present medical equipment, supplies, and facilities 


in the army are geared to the requirements of warfare with 
conventional weapons. 
Requirements for atomic warfare are 
discussed in Appendix H. 
The saturation of medical facilities, 


combined with their partial destruction, with radiation sick- 
ness, and with large increases in the I"Bt io of burned to me ch- 
anically injured casualties must be anticipated. 
The ratio 
of dead to injured will approach 1:1 instead of the present 
ratio of 1:4. 
54. 
Logistics officers will need to prepars for the 
evacuation of large numbers of wounded and for emergency air- 
lifts of medical personnel and supplies to atomic disaster 
areas. 


Changes in Tactics and in Field Equipment 
55. 
Appendix B presents a discussion of some of the 
tactics appropriate to atomic warfare, and most of the annexes 
to the various appendices of this report also are pertinent. 
Even if changes in major tactics were not made in anticipation 
of atomic warfare, the initial use of'atomic weapons in"ground 
operations appears certain to generate immediate and signifi- 
cant changes in both friendly and enemy tactics and in field 
equipment to make it more appropriate to the new tactics. 


~/ 
56. 
The general nature of some of these tactical changes 
can be forecast from a knowledge of atomic-weapons effects 
combined with analyses of friendly or enemy vulnerability 
in various real or assumed ground situations. 
For example, 


) 


the following changes in tactics and equipment are likely to 
occur because they appear to reduce vulnerability to defeat 
thrpugh atomic attack: 


a. 
Le 
massive concentrat o 
• 
When 


large concentrations are employed, 
ey are 
kely to assemble 
from units arriving on times and lines of march calculated to 
bring them quickly into assembly and thence into immediate 
contact. 


b. 
Increased emphasis on mechanization 
and fro~nt. 


c.. 
More general use of smaller, self-cont.a..ined 


mechanized units, task forces, or combat teams of batta1.ion 
to regimental size. 


d. 
Increased requirements for mechanized replace- 
ment and special-purpose units. 
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~ssiQl! 
e. 
More radio and ~essenger, and less wire 


i 
tiona in the field • 
..,oezllun ca 
.. 
f. Decrease. in trailed artillery and increased 
. 
ce on light armor, tanks, and self-propelled guns 


depen~en or less complete splinter shielding on the side 
:;~ht~~:al shielding overhead. 


g. 
Increased use of camouflaget concealment, and 
night l:t1ovement. 


h. 
General dispersal of troops and materiel in· 
erve and bivouac areas. 
training, res 
, 
i. 
M~re emphasis on immediately digging-in in rear 
•• •ell as forward areas, possibly combined with tba use of 
light ,top-cover for thermal shielding and camouflage. 
j. Rather complete changes in current doctrines 


tor beach-, bridge-, and airhead opera~ions. 


k. 
Individual, spaced tactical airfield runways 
and greater dispersal of grounded tactical aircraft. 


1. 
Increased responsibilities for company and 


rield grade officers. 


m. 
Possible replacement of one or more of the 
present field command echelons by task force coordination 
centers. 


n. 
Increased use of aerial reconnaissance and 


armored ground patrols to seek out enemy units. 


o. 
Greater likelihood of major sabotage in rear 


areas by guerrillas and airborne intruders. 


57. 
It ·cannot be said with certainty which of these 
changes will occur nor which will be most effective. 
For 


example, if tests show that surface and subsurface bursts 
are not as effective as expected, dug-outs and deep fixed 
entrenchments with comparatively static lines, like those 
or World War I, might return to favor and thereby shift some 
or the emphasis from atomic explosives to radiological and 
chemical agents as potent area weaporis against static posi- 
tions. 
In either case, the use o-r· sma1.1., dispersed strong 
points and reinforced emplacements is not ruled out. 


58. 
Other Tactical Factor~: In addition to the staff 
problems in Intelligence and operations outlined previously, 
there will be requirements for evolving procedures and tactics 
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~y·which suitable atomic targets may be anticipated or in- 
duced. 
There will also be a number of technical requirements 


which tactical operations must be prepared to meet. 
Most or 


these are common to the use of all weapons, but s cme assume 
special importance in atomic warfare. 


59· 
Once a target has been evaluated and marked for 


i 
attack in a close support operation, t~ pr~ry r~quirement 


• , 1 ' 
will be to assure delivery accuracy and the safety of friend- 
.··;.: 
.L• ly personnel. 
Appendix B describes some applicable target- 


.·. •· ;. · ~ 
·menta to show that two separate ground stations are required: 
one for target marking or guide-in, the other for track-in 


'' 
l1liarking and local ground-control systems, and develops argu- 


. 
and approval of weapon release (or arming) aD:er the atom1" 


~ . , . 
weapon safety line is crossed. 


J : 
~ . • 
:.'.': 
~A"· 
60. 
An.other problem peculiar to atomic weapons is tn, 


~~!' f);~ planning of multiple-aiming-point attacks with appropriate 


~...~'"\ ,,~ 
Intervals in time and space to prevent frequent low-order 


-~~.~ · 
detonations and/or to assure the safety of friendly aircraft. 


\)1':;: :> 
These procedures are·. illustrated in Annex 4 of Appendix B. 
l 
I·' 
Number of Atomic Weapons Required for Tactical Use 


61. 
The present study of the Korean Campaign gives some 


additional information of this controversial subject. 
Because 


g 


f the comparative low cost of atomic weapons, and the fre- 


~~ quenoy with which worth-while tactical atomic targets presently 


~ 
ccur, the view is rejected that tactical use should be con- 


~~· 
ined to a few atomic weapons reserved for infrequent and 
\ 
specially lucrative targets • 


. 
·' 


62. 
In paragraphs 39-40 preceding, it is indicated that 
in the Korean Campaign, casualties to friendly troops on the 
defensive would average about 2,400 per atomic weapon and 
casualties to enemy troops on the offensive would average 
about 5,000 per weapon (excluding the Taechon example, which 
seems atypical). 
Since a defeated enemy will occupy more de- 
fensive thin offensive positions, it will be assumed that av- 
erage enemy casualties will be 3,000 per atomic weapon. 
Half 
of these will be killed. Experience with con~antional weapons 
suggests that about one-third of the injured will die of 
wounds or will not return to service for other reasons, includ- 
ing primarily permanent disability, giving 2,000 permanent 
enemy casualties per atomic weapon expended. 
. 
~~..r· 


,J.-~vl., 
63. 
In a major war, then, approximately five atomic 


\O 
weapons will be required for direct use against each combat 
.division committed. by the enemy, including divisions re organ- 
ized from remnant troops. 
~n additional five weapons should 
be provided per enemy divls ion for use against his logis t ice, 
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cations, and·supporting services. 
That is, ten 
c~uni 
should be provided for each combat division 
atocnic weapons 
\be enemY may be prepared to organize and commit during the 
course of the war. 


64. 
Against a Jl&·jor military power, who may organize 


000 divisions during the course of a war, ~uirements then 
lt· 1 
s. 
This does not imply tne in~ 


;o~ction of 10 million permanent casualties by the 5,000. 
.eapons expended directly against his combat divisions. 
65. 
In the first place, many of the weapons will either 


be a~ller than 40 KT or they will be expended against small 
but important targets. 
Next, it must be recognized that all 


•eapons, atomic weapons not excluded, are subject to substan- 
t!al degradation factors from such causes as limited friendly 
1ntelligence, enemy countermeasures, and changes in enemy tac- 
t1ca. after initial use of the weapons. 
- 


66. 
Neither is it implied that the enemy will be defeated 
br atomic weapons alone. 
Atomic weapons must be recognized as 


powerful,~important, and cheap additions to the tactical wea- 
. pons ramiiy but, nevertheless, complimentary to other weapons 
1n that family which will continue to be extensively used 
against appropriate targets, as explained in Appendix B of 
this report. 


CONCLUSIONS AND RECOMMENDATIONS 


67. 
These are given in paragraphs 25-43 of the SUMMARY 
to this report. 
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APPENDIX A 


ATOMIC WEAPONS EFFECTS ON GROUND FORCE TARGETS 


nrrRODUCTION 
- 
1 • 
a. 
The military effects of atomic weapons employed 


actically are those which ensue from injuries to per~onnel 
!cd damage to equip~ent. These injuries and this damage de- 


~ cd in turn upon the physical effects of the weapons. 


b. 
Consequently, any estimate of tactical worth 


ust commence with a consideration of the nature and magni- 
tude of the physical effects. 
This appendix discusses thesE 


effects in quantitative and descriptive terms; the tactical 
J1gnificance of the effects described is then developed in 
Appendix B, following. 


c. 
The discussion of physical effects of atomic 


weapons in this paper is held to the minimum required for a 
discussion of the tactical employment of atomic weapons in 
Korea. 
For additional'technical details, the reader is re- 


ferred to The Effects of Atomic Weapons, prepared under the 
direction of the Los Alamos Scientific Laboratory and issued 
by the Superintendent of Documents, September 1950 (un- 
classified). 
A further discussion also will be given in 


ORO-T-67, Basic Technical As ects of Atomic Wea ons for 
Ar'lly Opera t ons 
in preparation • 


THE ATOMIC EXPLOSION, GENERAL 


Three Principal Forms of Energy 


' 
2. a. 
The effects of the explosion of an atomic weapon 


are of three types: 
blast, thermal radiation, and nuclear 
radiation. 
These overlap considerably with respect to the 
damage caused, the numbers of casualties produced, and the 
total area affected • 


b. 
Blast (and thermal radiation) produce secondary 


da~age and casualties from flying debris, collapsing struc- 
tures and fires, which frequently transcend any direct or 
primary results. 
. 
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c. 
The thermal radiation intensity resulting from 
the use of atomic bombs is of a very much higher order of 
magnitude than that resulting from any conventional weapon, 
.and the primary effect of this radiation also has greater 
range and duration. 


d. 
Nuclear radiation is a phenomenon peculiar to 
atomic weapons, not present in any other military weapon. 


e. It is frequently possible to maximize any one 
of the three principal effects by varying the height of 
burst. 
f. 
In general, approximately 89 percent of the 
total energy is released a.t the time of the explosion and 
11 percent comes from fission-product radiatiomdelayed in 
their emission for various times from seconds to years as 
these fission products decay.* 


Energy Release 


3· 
The energy equivalent of a kiloton (1,000 tons) of 


TNT is 1012 calories.{!- 
That is, the total instantaneous 


eners release of a one KT equivalent atomic air burst would 
be 10 z calories, divided approximately as follows: 


TABLE I 


EN.2:RGY PER EQUIVALENT KT IN AN ATJMIC AIRBURST AT SEA LEVEL 


Effect 
Percent 
Calories per KT 


·Air blast 
· 
53 
5·95 X loll 
Thermal radiation 
30 
3·37 X loll 


Gamma radiation 
' 
3 
·34 X loll 
Neutrons 
~ 
·64 


X loll 
Total Initial Ener~y Release 
1. 
X 10120 


Delayed (radioactive 
Energy 
11 
0.12 X 101 2. 


SOURCES OF INFORMATION 


4. 
No atomic-weapon attack has ever been made against 
a ground-force target. 
However, the expected damage can be 
calculated or estimated with reasonable confidence. 
The 
principal present sources of applicable data are: 


a. 
Six controlled atomic bomb tests: 


(1) Trinity- (Alamagordo) 


* 
Effects of Atomic Weapons, pp. 21 and 13, respectively. 
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~ SEA LEVEL 


"ies er KT 


5 x 1o11 
7 x 1o11 


.~ x 1o11 


~ x 1oll 
-· X lOlZ" 
2 X 1012. 


:a against 
ge can be 
The 


· ectively. 


(2) 
(3) Able and Baker (Bikini) 
(4): (5), (6) X-Ray, Yoke, and Zebra (Eniwetok) 


Two atomic attacks on cities: 


(1) Hiroshima 
{2) ~agasaki 


c. 
Large numbers of field tests with TNT and other 


1 
al explosives. 
·;.tnt on 
d. 
Numerous laboratory tests on the effects of 
intensity thermal and gamma radiation on animals, 


ao~~el and materials. 


e. Experimental studies in shock tubes on the 
tion, diffraction, refraction, and reflection of 
in air. 


t'. 
Preliminary studies of the US Forest Service on 


effects of blast and holocaust fire in natural cover. 
. 5· 
With the exceptions of items e and t' preceding, 
tt of these basic data are given in The Effects of Atomic 


'lea pons. 
However, many of the data on atomic-weapon effects. 


•~• Inexact or incomplete and further tests remain to be 
e. Variations in terrain and meteorology complicate the 
ral problem of target-damage prediction. 
Nevertheless, 


1t now is felt that the radial distance from ground zero 
orresponding to a given casualty level can be calculated 
1t.h reasonable confidence for air burst atomic bombs. 
If 


type of cover and the tactical deployment of troops are 


own or assumed, both the distribution of casualties and 
total casualties can be assessed. · 


TH~ BASES OF TARGET DAMAGE ESTirviA TES 


6. 
Estimates of target damage can be made by the use 


graphs and tables giving the degree of expected target 


da~age as a function of distance from ground zero. 
The 


~r!ncipal factors affecting probable damage by an atomic 
explosion to personnel, structures, materials, and equip- 


cnt are the following: 


a. 
The TNT energy equivale·nt of the weapon. 


b. 
Local meteorological ~onditions at the time of 


the explosion. 


c. 
The height of the burst. 
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d. 
Terrain and major topographical features. 


e. 
Kind and degree of natural and artificial cover. 


The principal effects of each of these factors will be 
discussed briefly in. the following paragraphs. 


TNT Energy Equivalents 


7• 
The TNT energy equivalents for feasible atomic 
weapons can ran~ from perhaps 5 to more than 100 KT. 
In 
the present paper, a nominal atomic weapon equivalent to 40 
KT of TNT generally will be used in estimating the tactical 
effectivBness of atomic weapons in the present Korean cam- 
paign. 
Each of the principal f()rms of energy release listed 
in Table I then would be multiplied by 40, the TNT equivalent 
of the weapon in KT. 


Scaling Laws 


8. 
The scaling laws for atomic weapons permit the 
effects of sizes other than 40 KT to be estimated readily 
from the data for 4o KT weapons presented in the present 
report. 


9. Air ~last The peak overpressure, p, is the criter- 
ion or blast amage by atomic weapons. 
· 


If the_ overpressure as a function of distances, ~' is 


lmown for an atomic weapon of a given energy, then the over- 
pressure can be determined for another weapon of different 
energy by scaling all distances, ~' by the cube root of the 
ratio of the energieS of the two weapons; i.e., 


(1) 


Thus, if a 40 KT explosion at a height of 3,500 feet 


produces an overpressure of 8 psi on the ground at a distance 
of 2,300 yards fro~ ground zero, then a 20 KT explosion at a 
height of (20/40)1/3 x ~500 feet (about ~00 feet) also will 
produce an overpressure of 8 psi at a distance of (20/40) I? 
· x 2300 yards·· (about· J.j300 ya.rd.s ) .i'.rom ground ..zerD-. 


10. 
Thermal Radiation. 
a. 
The criterion of thermal 
damage by atomic weapons is the total quantity of thermal 
energy received on a unit area. 
This energy may be calculate 
directlv from the illumination equation: 
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-o(r 
Ee 
Q • 4rrr2 
( 2) 


b. 
In equation (2), E is the ~otal thermal 
radiated by the ball of fire, 4rr~ is the total 
rer 
1 area over which this thermal energy is spread at 


r ~~ce r from the burst point, and e-«r is an attenua- 


& 
1sft ctor to take account· of atmospheric absorption.~~ 
t!OO 
a 
c. 
It is immediately obvious that if Q is known 
function .of r for one atomic weapon of known total 


•• •mal energy, then Q can be determined at the same dis- 


res r for another weapon of different energy by the 


t&IJC 
- 
scaling law: 


( 3 ) 


. rovided the same atmospheric conditions are assumed for 
~oth cases. 
For example, if the thermal energy received on 


a clear day on an area 3000 yards from a 40 KT air burst is 


~aloriea/cm2 then a 20 KT weapon would produce 4 calories 


c~2 at a distance of 3000 yards on a clear day. 


11. 
Gamma radiation. 
a. 
The illumination and scaling 


ws for gamma radiation are of the same t'orm as equa~ions 
(2) and (3), preceding, for thermal radiation. 


b. 
Gamma radiation is essentially high energy X- 


radiation and is characterized by ita ability to penetrate 
considerable thicknesses of massive materials such as earth, 
concrete, and steel. 
However, there are no "window" mater- 


ials (such as aiv or glass) for gamma ragiation and the 
attenuation coetficient,oc, is much higher in air for gamma 
radiation than for thermal ~aqiation. 


c. 
The biological destructiveness of gam:na radia- 
tion is measured in terms of the roentgen unit. 
This unit 


is more precisely a criterion of the ionizing power of gamma 
and X-rays, and is measured in terms of the number of ion 
pairs per cubic centimeter which the radiation produces in 
passing through a volume of air. 


d. 
Fi~re 1. gives the gamma radiation dosage in 
roentgens from a 40 KT atomic air burst as a function of the 
alant distance in yards from the burst point. It will be 
noted that to obtain the dosages at any desired distance from 
the burst point for any other weapon of total energy release 
* See paragraph 16 
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Neutron radiation. 
a. 
The number of neutrons re- 
12in an atomic explosion is extremely large. 
However, 


aseda idly lose energy by collisions and are heavily atten- 


1 rbP absorption and capture in all materials so that the 
ted Yintensity falls off very rapidly with increasing dis- 
utro~rom the point of explosion. 
Their lethal range is 
ceciablY less than the lethal range for gamma rays. 
Neu- 


re normally present an atomic-explosion hazard to per- 


51 and materials only in a target region already subject 
overkilling by blast, thermal energy, and gamma radiation. 


b. 
The small numbers of residual neutrons remain- 


in the neighborhood during the first minutes immediately 
owing an atomic explosion are of tactical significance, 


over 
since these stray neutrons may cause the next atomic 


'"':pon in a series to detonate at less than full energy.* 


~eteorological Effects 
13· 
Air blast and gamma radiation. Local meteorological 


0r.d1tions (humidity, temperature, fog, haze, dust, smoke, 
stnd, precipitation) have such slight effects on air blast 


d gamma radiation that they may be neglected in predicting 


argat damage from these causes. 
14. 
Radioactive contamination. 
a. 
In cases of low 


1r bursts (where the ball of flre touches the ground), and 
on-ground or underground bursts,precipitation and·wind speed 
and direction must be taken into account in estimating radio~ 


ctlve contamination hazards.{Hf 


b. 
For high air bursts, the atomic cloud will rise 


rapidly toward the base of the stratosphere, carrying with it 


aentially all of the radioactive contamination in tbe form 
finely divided fission particles and neutron-induced radio- 
ctivity from the volume of air surrounding the burst point. 


The rate of rise of the atomic cloud is so rapid that no harm- 
ful gamma radiation from the cloud will reach the ground one 
1nute after a high air burst, (where the ball of fire does 
not touch .t]be ground'; the radius of the ball of fire is approx- 
1mntely ~~feet for a 40 ~ air burst, and proportional to 
the cube root of the energy release for other TNT equivalents). 


In general, the ground area under a high air burst may be 
ntered without d~nger at the end of one minute except for 
* See Appendix B, paragraph 51. 
** See paragraph 66 following, for additional details. 
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su9h secondary effects as fireE ignited in the area and struc- 
tures on the point of collapse. If it is raining during or 


'immediately after a high air bt~st, the immediate area down- 
wind from the burst point may 
:r·~ eel ve light to dangerous 
amounts of contamination from !ls~ion particles condensed in 
raindrops. 
In the absence of r~in, aircraft will be able 
,safely to cross regions under t~e atomic cloud at altitudes 
up to 20,000 ft, five minutes a.fter the explosion.-!} 


15. 
Thermal radiation. 
Toe thermal energy radiated by 
the ball of fire lies in the ultraviolet, visible, and in- 
frared regions. 
The transmission and absorption of this 
thermal radiation in the atmosj:-here follows .the illumination 
law stated in equation (2), paragraph 10. 
That is, the total 
thermal energy striking a unit area perpendicular to the 
direction of the thermal rays will decrease with increasing 
distance from the ball of fire: 
(1) by a facto~ l/r2 due to 
divergence; (2) by a factor e-ar due to atmospheric absorption 
and scattering. 


16. 
The attenuation coefficient,«, can be measured in 
terms of the distance at which large dark objects can be seen 
against the sky near the horizon. 
This distance is called 
the range of visibility and can be related to the attenua- 
tion coefficient by the following table, Table II. 


TABLE II 


VISIBILITY RANGE VS. 


ATMOSPHERIC ATTENUATION OF THER~AL RADIATION 


A. tmospheric 
Limits of Visibility 
Attenuation 
Condition 
(miles) 
Coefficient 


' {Lower) (Mean) (Upper) 
per Km 
per Yd 


Clear 
8 
12 
20 
0.2 1.8 X 10-4 


Hazy 
4 
6 
8 
0.4 3·7 X lo-4 
' 
lo-4 
Very hazy 
1 
2.5 
4 
1.0 9.2 X 
17. 
In Figure 2, the total thermal radiation in calories; 
cm2 falling on surfaces perpendicular to the thermal rays is 


~iven as a function of the slant distance in yards from a 
40 K~ air burst. 
The three curves for clear, hazy, and very 


hazy days refer to the attenuation coeffic~ents given in 


~able 71. 7t will be noted that, whereas the ranges at which 
5 to 10 calories/cm2 are delivered fall off only about 15 
percent for a hazy day, they decrease by about 40 percent for 
a very hazy day in comparison with a clear day. 


~~ 
See Appendix B, paragraph 50. 
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18. 
Since total thermal radiation energies of 5 to 10 


calories/cm2 produce severe casualties, the importance of 
thick haze, smoke, fog and rain in reducing troop vulnera- 
bility to atomic attack is apparent. 
However, comparatively 
thin layers of smoke, haze, or ground fog will not apprec- 
iably decrease casual ties if the maJor portion of the thermal- 
ray path from the burst point to the target lies in a clear 
atmosphere. 


19. 
Visibility in Korea is affected by fog, dust and 


haze.* 
In winter and in late summer, thin radiation fog may 
form in interior valleys during late night hours and dissipate 
during th~ morning. 
Damp haze due to maritime tropical air 
masses -occurs generally over most of Korea during midsummer 
and limits visibility to about 6 miles except during after- 
noon and early evening hours. 
Airborne dusts from northern 


Chinese and Mongolian deserts may reduce visibility also 
during the spring. 


20. 
Figure 3 shows the monthly average visibilitr at 
Kimpo Air Base, a few miles west of Kyongsong** (Seoul). 
It 
may be noted that visibility shows a cyclic seasonal varia- 
tion with minima about M~-June and December-January, and 
that the visibility range is consistently highest during 
afternoon (and early evening) hours throughout the year. 


21. 
If the relative humidity is above ab~ut 70 percent, 
a condensation cloud or "Wilson" cloud will be formed when 
the air is cooled to below ambient temperature by expansion 
after the shock front of atomic explosion has passed. 
Such 


a cloud will absorb some of the thermal radiation. 
However, 
this cloud bas limited tactical significance, since it does 
not develop closer than about 1000 yards from the burst 
point and occurs too late to absorb more than 15 to 20 per- 
cent***of the total thermal radiation from the ball of fire. 
The cloud will form if the relative humidity is above about 
70 percent, but it will not form at all for relative humidi- 
ties below about 65 percent. 


22. 
Table III gives the monthly and annual average 
relative humidities at 12 stations in various parts of Korea. 
Table IV gives monthly averages of relative humidity by time 
of day at Wonsan on the Japan Sea and at Inchon on the Yellow 
Sea. 
Most of these data are based on 14-year averages. 
* Korea Handbook, Dept. of the Army, G-2, Sept'1.9"JO. 
** Curves constructed from data in Uniform Summar! of 


Surface Observations, Kimpo, Korea, Oct 1945-Sept 194B; Air 
Weather Service, USAF. 
i~ ORO Technical Memorandum on The Wilson Cloud Effect 


in Atomic Air Bursts, Nov 1950. 
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TABLE III 


AVERAGE RELATIVE HUMIDITY (IN PERCENT) 


BY MONTHS AT KOR~N STATIONS 


Station 
Location 
Annual 
J 
F 
M 
A 
M 
J 


Unggi 
North, Coastal 
~g 
50 
52 
5~ 62 z5 
83 


!Won san 
North, Coastal 
55 
56 
63 
75 
Kangnung North, Interior 


~I 
55 
60 tl 63 6§ 
7§ 
Pusan 
South, Coastal 


g~ t~ 57 
67 


~f ~8 
Taegu 
South, Inte_ri or 
66 
59 
63 


I.Mokpo 
South, Coastal 
76 
71 70 
70 75 
74 82 
Chonju 
North, Interior 
75 


~ 
~~ 
~0 ~g 74 73 


Inchon 
Central, Coastal 
71 
76 


Kyongsong Central, Interior 
70 
64 
6~ 
~a 
~ 
71 
Pyongyang North, Interior 
72 


~i 70 
~~ 
6§ 72 
Chosan 
North, Interior 
74 
76 
61 


~~ 


71 
Cheju 
South, Island 
75 
70 
71 68 76 
79 


J 
A 
s 


88 83 71 
82 82 75 
80 81 
77 


~~ 


78 


~i 
~~ 


l~ ~~ 78 
72 
80 
~~ 74 
81 


~·~ 
~i 
80 
82 80 


0 
N 


61 
5~ 
~~ go 


~~· tf 
73 72 


~~ 1~ 
71 70 
72 73 
74 
77 
71 70 


D 


49i 
511 
55 
52 
63 
72 


~~ 
67 
71 
78 
71 


1-i 


1-i 
0 a:: 
H n 


~ 


~ 
t-J 


TABLE IV 


MONTHLY AVERAGE RELATIVE HUMIDITY (IN PERCENT) 


BY TIME OF DAY AT WONSAN AND AT INCHON, KOREA 


Station 
Time 
Annual 
J 
F 
M 
A 
M 
J 
J 
A 
S 
0 
N 
D 


~onsan 
0200 
72 
57 
b? 
61 
65 
75 
88 
91 
90 
Bh 
69 
64 
66 
o6oo 
74 
58 . 64 
63 
67 
76 
88 
92 
91 
86 
70 
65 
63 


1000 
64 
54 
57 
53/ 55 
61 
75 
81 
81 
71 
53 
60 
58 


lhoo 
57 
44 
48 
47 
49 
56 
71 
77 
76 
64 
50 
53 
51 
18oo 
63 
51 
56 
53 
54 
62 
75 
Bo 
So 
72 
62 
Go 
58 
2200 
70 
54 
-60 
59 
62 
72 
86 
88 
88 
81 
66 
62 
62 


Inchon 
0200 
79 
70 
72 
74 
77 
83 
89 
92 
90 
82 
75 
74 
79 
0600 
81 
72 
73 
73 - 78 
85 
91 
93 
92 
85 
77 
75 
76 
\ 
1000 
69 
65 
63 
61 
63 
70 
77 
83 
81 
70 
64 
66 
67 


lhoo 
6o 
56 
64 
52 
55 
6o 
68 
75 
73 
6o 
52 
56 
58 
1800 
67 
b} 
62 
60 
62 
64 
72 
77 
77 
67 
63 
65 
67 
2200 
76 
--~6_8 _69 
71 
74 
76 
84 
89 
87 
79 
71 
70 
72 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


Examination of Tables III and IV indicates that in Korea, 
an air burst would: 


a. 
Usually produce a Wilson cloud for explosions 
occurring between sunset and sunrise du-ring June, July, 
August, and September. 


b. 
Frequently produce a Wilson cloud for explo- 
sions occurring between sunrise and sunset during June, 
July, August, and September. 


c. 
Occasionally produce a Wilson cloud for ex- 
plosions occurring at night betwe~n October and May. 


d. 
Rarely produce a Wilson cloud for explosions 
occurring during daylight between October and May. 


23. 
Meteorological conditions, particularly relative 


humidity and the amount of sunshine and wind following pre- 
cipitation, can be of considerable tactical importance, since 
they govern the ignition and spread of fires in natural and 
artificial cover after an atomic air burst. 
The amounts of 
heat required to ignite thin fuels of various moisture con- 
tents are given in Table V. 
The ignition temperature for 
these fuels is 340-350° c. 


' 
TABLE V 


HEAT RE~UIRED TO IGNITE LEAF, GRASS, OR STRAW SPECIMEN 
0.01 INCH THICK FOR VARIOUS MOISTURE CONTENTS* 


Moisture Content in 
( calories[cm2 ~ 
Percent of Drl Fuel Weightc 
Heat 


1 
2.4 


: 
5 
3.0 
10 
~·5 
20 
·5 


~g 
·3 
10.1 
100 
17.3 
* Data from US Forest Service 


At moderate relative humidities and one to three days 
after rain, most thin dead fuels and similar combustible 
ma~erials would be expected to ingite at 3.0 to 4·5 calories/ 
em • 
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~ 
FFECT OF THE BURST HEIGHT ON TARGET DAMAGE 
~ 
24· 
The height of burst for an atomic bomb should be 
osen in general to maximize the area. over which some de- 
cb d degree or kind of damage is inflicted on the target. 
sir:nding upon the nature of the target, the burst height 
~p be chosen to maximize the area damaged by any one of the 
m~ee forms of energy releas~ (air blast, thermal radiation, 
ta.rnma radiation). 
Alternatively, and probably more fre- 
guently, the burst height will be chosen so that two or 
~ore forms of energy release contribute significantly to 
destruction of the target • 


25. 
Air blast damage. 
Near ground zero, the incident 
pberical shock wave and the reflected shock wave intersect 


~n the ground. 
This condition is called "regular reflection." 


n~en the direction of propagation of the incident shock be- 
comes increasingly oblique with the ground, however, a crit- 
ical 'angle is reached at which the incident and reflected 
shocks cease to intersect· on the ground; irregular or Mach 
reflection sets in; the incident and reflected shocks are 
ruzed to form the Mach stem or Mach wave. 


26. 
The critical angle or limiting angle for regular 
reflection of shock from a rigid surface depends only upon 
the strength of the shock. 
Consequently, for each height of 
burst there will be a particular distance from ground zero 
at which irregular reflection begins. 
Thus, by reference 
to Figure 4, it will be seen that for a 40 KT air burst at 
a height of 4100 feet, irregular reflection will begin at 
about 1900 yards from ground zero and that the resultant 
fusion of the incident and reflected shock produces a peak 
overpressure of 8 psi at this distance. 
However, it also 


will be seen by ref-erence to Figure 4 that an overpressure 
of 8 psi can be obtained out to a distance as great as 2300 
yards only by lowerin~ the burst height to about 3600 teet. 
That is, the maximum 
!stance from ground zero for 8. psi (or 


any other desired overpressure) always is obtained within 
the region of irregular reflection where a Mach stem exists. 
27. It should not be inferred from the discussion in 
paragraph 26 that the exact height of burst is critical in 
determining target damage. 
Consider the following example 


or target damage by blast overpressures in the neighborhood 
of 8 psi. 
Suppose that the burst height lies somewhere be- 


tween 2500 1eet and 4000 i'eet. rather than at the height of 
3600 feet mentioned previously. 
That is, consider the effects 


or raising the burst to a height about 10 percent greater than 
)Goo feet and of lowering the burst to auheight about 30 per- 
cent less~' It may be seen from Figure 4 that the following 
effects can be expected: 
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APPENDIX- A- 


HEIGHT OF BURST VS. HORIZONTAL DISTANCE 
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GROUND 
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AS FUNCTIONS 
OF PEAK 
PRESSURE FOR A 40KT ATOMIC 
WEAPON 


-,--:SRGooo 


1'-...... 
~I 
..... 
........... ~.v 
..... ....-=-t- ......... 
I 
I 
I 
l 
I 
/I 
J 
I/ 
,, 
14000 


~ 
~n 1'-/ f\ 
) I I 
I I II I 
I / 
I 
I 
I 
3000 
'-J 
~ \ 
I I 
I 
I I 
v 
/ 
v 
I'/ 
I 
I 


500 
1000 
1500 
2000 
2500 
4500 
HORIZONTAL DISTANCE FROM 
~ 


"OMIC WEAPONS 
---.... 


\ 
LJ 


en 
0 
0 
0 


0') 
0 
0 
0 


l>:r 
tnfTI - 
.,(j) 
c:r 
z-f 
oo 
j"'Tl 
om 
zc 
tn;:u 
(I) 
0-f 
., 
-o;;i 
"'· 
)>:J: 
"'o 
:::0 
-o- 
:::0 N "11 
"'0- 
tn :z ~ 
tn ~ .f:l 
cr 
:::0 
l> 
"' 0 1l 
., u; ~ 
0 -f z 
:::0 l> 0 
. z- 


l> 0 X 
"'' 
~ 
l> 
0 
'"11 I 
.,..:::o 
-iO 
~ 


~ 
0~ 
~0 
-c 
Oz 
0 
:i;N 
"'m 
)>:::0 
~0 
:z 


~ 
d. 
Peak overpressures of 8 psi will be obtained 
t to at least 2000 yards from ground zero for any burst 
ou 
ht within the 2500-4000 feet range. 
That is, at least 


h5eigercent as much area will be damaged by 8 psi overpressure 
7 in the ideal case. 
as 


b. If the burst occurs at a height of 4000 feet, 


the area covered by 6 psi overpressure will be maximized and 
ill be 1.4 times greater than if the burst had been at a 


:eight of 2500 feet. 
In addition, the overpressure at ground 


zero would be 18 psi, which ~s not much smaller than the 
overpressure of 23 psi obtained from a burst height of 
;6oO feet. 
c. If the burst occurred at a height of 2500 feet, 
the area covered by an overpressure of 15 psi would be max- 
imized and would be 3 times gPeater than if the burst had 
occurred at 4000 feet height. 
The overpressure at ground 


zero would be about 50 psi and the areas covered by all over- 
pressures in the range 11 to 50 psi would be significantly 
larger than for the ideal burst height required to maximize 
the area covered by an overpressure of 8 psi. 


28. 
Choi.ce of burst. height for air blast eff'e eta. 
An 
extension of arguments of the kind presented in paragraph 27 
tends to show that ouce a blast overpressure had been selected 
to destroy·the more important targets in an area, then the 
burst height may be chosen at some value lying between the 
ideal buPst height for maximizing the selected overpressure 
and a burst height about 20 percent lower than the ideal 
burst height. 
That is, in the example discussed .in paragraph 
27, the burst height should lie between about 2900 feet and 
3600 feet if the principal targets to be destroyed require 
overpressures of not more than 8 psi. 
(A repetition of argu- 
ments to show this is left to the reader.) 
I 


Thermal Radiation Damage 


29. 
If all targe~s were erect and on open flat ground, 
and if no target were shaded by another, then it follows from 
the illumination law (equation (2), paragraph 10) that the 
maximum thermal damage would be obtained by lowering the 
burst height so that the slant distance from the burst point 
and the horizontal distance from ground zero were substan- 
tially equal for all targets. 
These assumed target condi- 
tions obviously are absurd for ~he majority u~ ground-force 
targets. 
The three more common target conditions, which 


should be satisfied for maximum thermal damage to army tar- 


~ets, probably are: 


a. 
The selected burst height should tend to 


TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


~inimize the shade a~forded to troop and materiel targets by 
terrain and by natural or artificial cover. 


b. 
The 
bu~st height should be selected to maximize 
the area over which prone or horizontal targets receive 
damaging amounts of thermal radiation. 


c. 
The burst height should tend to maximize the 
area over which erect or vertical targets receive damaging 
amounts of thermal radiation. 


30. 
At least two of the three target conditions stated 
above are independent and, consequently, can not be met 
by manipulating a single variable (the burst height). 
It 
follows that the proposed solution must be a compromise be- 
tween the illumination of horizontal and of vertical targets. 


31. 
If the nor:::al to a target surface makes an angle e 


with the direction o~ the incident rays, then the target 
illumination, ~' is given by 
q • Q cos 8 , 


where Q is the total quantity of thermal radiation which 
would fall on a unit area oriented perpendicular to the rays. 
(Lambert's law of illumination) 


32. 
The illumination of a horizontal· target surface 
then would be: 


where h is the height of burst and other quantities have the 
same meaning as in equation (2), paragraph 10. 


33· 
Correspondingly, the illumination of a vertical 
target surface would be 


I 
YEe-o<r 
q V = Qy r, = ,._ _ _..:____,.._ 
41T'r3 


where ~ is the horizontal distance to ground zero. 


(5) 


34. 
It can easily be shown that if the area of thermal 


damage, over which the illumination of horizontal targets is 
greater than or equal to Sa' is to be a mAx1mum, then 


h/r • 
1 
J 3+o< r 
(6) 
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~ 
35• 
In the limiting case of zero atmospheric attenua- 
tion (£X• 0), h/r • sin (35.2°). 
In general,oc:r will not be 


reater than unity. 
Ifocr Is unity, h/r • sin (30°). 
That 


fs, the total horizontal area covered by a given level of 
thermal damage will be a maximum provided the burst height 
is so chosen that when viewed from the periphery of that 
area the center of the ball of fire will be about 30 to 35 
degrees above the horizon. 
Rolling terrain, ditches, 
gullies, open entrenchments and foxholes, field-gun and auto- 
matic-weapon positions, and the like, rarely provide whole 
body protection to an angle as high as 30 degrees. 
Conse- 
quently, the first two of the three target requirements .stated 
in paragraph 29 can be satisfied simultaneously by selecting 
the burst height in accordance with equations (4) and (6) • 


36. 
The area of thermal damage over which the illumina- 
tion of vertical targets is greater than or equal to £v will 
approach a maximum as the burst height is lowered toward 
zero. 
If this condition were met, then thermal illumination 
against either. low or horizontal targets (including crouch- 
ing, prone, and dug-in troops) would be substantially shaded 
out by ~verage-to-rough ground and very little direct ther- 
mal damage would result. 
Consequently, thermal damage to 
vertical targets must be effected by a compromise in the 
choice of burst height to avoid undue target shade. 


37· 
Various illumination levels for horizontal and 
for vert! cal targets, .as functions of burst he i~ht and 
distance from ground z'ero given by equations (4J and (5), are 
shown in Figure 5, 6, and 7, for clear, hazy and very hazy 
days respectively. 
The attenuation coefficients used in 
constructing the illumination curves have been given in 
Table II. 


38. 
Choice of burst heights for thermal effects. It 
usually is possible to choose an optimum burst height which 
will tend to maximize thermal damage to both horizontal and 
vertical targets. 
For example, suppose that the thermal- 
destruction l~vel desired is 10 calories/cm2 and that the day 
is clear. 
By equations (4) and (6) it can be computed that 
a burst height of 3500 feet would give a maximum target 
radius from ground zero of 1825 yards for an illumination 
of 10 caloriea/cm2 against prone targets, and that the alti- 
tude of the center of the ball of fire above the horizon 
1825 yards ~rom ground zero would be 33 degrees. 
However, 
by referen_ce to Figure 5, it may be seen that an exact 
choice of burst height is unnecessary since the target 
radius would be at least 1800 yards for ~ 
burst height 


between 2500 feet and 4000 feet. 
It also may be noted that 
if the burst height is 2500 feet,.then vertical targets 
Yill be illuminated with 10 calories/cm2 to a distance of 
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2~00 yards, provided the angle of shade from the ball of 


~ire for vertical targets is not greater than about 18 


d~grees above the horizon.* 
On the other hand, if the burst 


t.eight is 4ooo feet, the vert.ical target illumination dis- 
t~ce for 10 calories/cm2 will be reduced to about 2250 
yards, but a shade angle of about 30 degrees would be re- 


~uired to protect a vertical target. 


39· 
Suppose now that in the example under discussion 


t~ere are also targets io the area which will be thermally 
camaged by 5 calories/cmZ. 
If the burst height is 4000 
!est, Figure 5 indicates for 5 calories/cm2 a damage distance 
of 2400 yards and a shade angle of 29 degrees for horizontal 
ts..rgets, while the damage distance is 3200 yards and the 


s~ade angle about 22 degrees for vertical targets. 
By con- 


t~ast, if the burst height is 2500 feet, the damage distance 
Till be reduced to 2250 yards and the shade angle to 20 
degrees for horizontal targets, while the damage distance 
vill be 3400 yards and the shade angle only about 14 degrees 
for vertical targets. 
In this case, then, many of the more 
distant targets might escape damage for the 2500-foot burst 
height because of the comparatively low shade angles re- 
quired to protect them from thermal radiation. 


40. 
It may be concluded from the above discussion and 


from an examination of Figures 5, 6, and 7 that the choice 
of burst height for thermal damage will be determined in 
part by the kinds, relative numbers, and importance of hor- 
izontal and vertical targe·ts. in the area, and in part by the 


s~ade angles afforded these targets by terrain and cover. 
In general, a variation of plus.or minus 10 percent in the 
burst height will caus.e little significant change in thermal 
damage to targets. 


Gamma Radiation Damage 
41. 
Gamma-ray intensities in roentgens are shown in 
Figure 8 as functions of the burst height and the distance 
from ground zero. 
It will be noted that at distances of the 
order of 1500 yards from a 40 KT air burst the gamma ray 
intensities decrease by a factor of two for· each increase 
of about 500 feet in distance from the burst point. 


Radiation sickness begins with whole body dosages of 
about 100 roentgens, and dosages above 700 roentgens produce 


* The shade angle is the same as the altitude angle 


(~asured from the horizon) of the center of the ball of 
fire; i.e., if the shade ailgle is small., objects cast long 
shadows. 
Since the ball of fire for a 4o KT burst is 


roughly 1100 feet in diameter, these shadows will not have 
sharp boundaries. 
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essentially 100 percent deaths. 
Consequently, nonfatal 
gamma-radiation casualties among troops generally will occur 
only in a narrow ring of about 500 yards width. 
42. 
Since gamma rays penetrate considerable thicknesses 
of massive materials, .there is no direct analogy with shade 
from the~l radiation unless the interposed materials are 
several inches in thickness. 
Although tables of ga~a ray 
dosages required to produee casualties usually are given in 
terms of exposure of the whole body, it is we 11 kriown that 
the greater damage is done to such middle and lower regions 
of the body as the spleen and leg-bone marrow, while the 
head, shoulders, and chest are markedly less vulnerable. 


~or this reason, considerable gamma ray protection is 
afforded .to troops by terrain or by entrenchm~nt if the al- 
titude angle of the ball of fire is )0 degrees or less. 
In 
a general way, then, the solid line curves shown in Figure 8 
are applicable only to erect targets on flat ground unless 
the altitude angle is high. 


4;. 
There· are important army targets which have mas- 
sive protection on the sides and only thin cover \overhead. 
Most dug-in positions fall in ~his category. 
Likewise, tanks 
have side and frontal armor several inches in thickness, but 
the top armor is only about an inch thick. 
For personnel 
with this type of protection, the incident gamma radiation 
per unit area of horizontal surface is probably a better 
criterion of damage than the radiation per unit area normal 
to the direction of the rays. 
The dotted curve in Figure 8 
shows the relation between ground distance and burst height 
required to give a gamma-ray flux of 400 roentgens through 
unit horizontal area. 
Similar curves for the other gamma- 
ray dosage-levels shown could be constructed by decreasing 
the radial distance from the .origin to a given dosage level, 
by the radial distance between the dotted curve and the 
solid 4oor dosage curve for each altitude angle. 
It may 
also be noted that for altitude angles of 30 degrees or more, 
the spread between the effective distances from ground zero 
indicated by the dotted curves and the distances indicated 
by t] 
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indi--ea-t-ed-tnay a minimum-gamma-ray-d-e-B-age of 100 rO@l'U-gens 
wonld -Be-cle~gainst tvoo_ps_in__a___t_a.vget a-pea of about 
1500 yard~ radi~s if the he~ 
a 40 KT burst wa~ 250~ 
.to 3 0 09--:f--ee-t-. 


Choice· of Burst Heights for Combinations of Effects 


45• 
The preceding discussion has indicated that the 
burst heights of an atomic weapon can be chosen to maximize 
the target area affected by a selected level of blast over- 
pressure, thermal radiation, or gamma-ray dosage. 
It also 


has been seen that when the affected area approaches its 
maximum size, a variation of 10 percent or more in the burst 
height will not appreciably change the size of the affected 
area. 
This latitude in the choice of burst height for a 
given weapon effect will frequently make it possible to 
choose an optimum burst height which will tend to maximize 
the area damaged by the combined effects of air blast, ther- 
mal radiation, and possibly gamma radiation. 
A hypothetical 
example will be given below for illustration. 


46. 
Suppose that a troop concentration in an area of 
low hills is partly dug in, partly bivouacked in Korean 
village huts, partly encamped in lightly wooded patches, and 
partly employed in the open. 
.J:<'urther, suppose that the blast 
overpressures required for blowdown are 7 psi fo~ trees and 
4 psi for Korean hut~; that 10 to 12 ~alories/cm will char 
or ignite uniforms, and 5 calories/em will produce incapac- 
itating skin burns; and that the minimum gamma ray dosage 
required to produce an appreciable amount of radiation sick- 
ness is 200 roentgens. 
\Vhat burst height should be chosen 
for a 40 KT weapon on a hazy day when the visibility is 
about 6 miles? 
· 


47• First, consider air blast overpressures. 
By refer- 
ence to Figure 4, it may be seen that near their maxima, 
t~e 


radii of damage for overpressures of 7 psi will range from 
2350 to 2500 yards for burst heights of 3000 to 4000 feet. 
At burst heights of 4000 feet, 3500, and 3000 feet, the 
corresponding 4 p~i damage radii will be 3450, 3250, and 
3100 yards respectively. 
If the burst height were raised to 


4500 feet in order to increase the 4 psi damage radius to 
3600 yards, then the 7 psi damage radius would decrease to 
2000 yards. 
Consequently, a burst. height of 3000 to 4000 


feet is ·indicated, since both the 7 psi and the 4 psi da~age 
radii. will be satisfactorily .large for this range of burst 
heights. 


/ 
48. 
Next;, consider tl::ermaJ. damage. 
The troops are 
among low hills and partly dug in. 
Gonsequently, the angular 
altitude of the ball of fires hould be 25 to 35 degrees in 
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to 10 calor1es/cm2 damage range in order to minimize 


thet~ctive shade by terrain or entrenchment. 
By reference 


pr°Figure 6 for a hazy day, it may be seen that this shade 
to dition will be met for burst heights of 3500 feet or 
co·ne ror both horizont~l and erect targets at illuminations 
~or 
5 to 10 calories/em • 
However, if th~ burst height were 
of 
1 h as 4000 feet, the 10 calories/em illumination of 


e.s ~i~al targets would reach to appr<?,ciably ~ess distance 
~~rn for a 3500 foot burst height. 
~urthermore, a burst 


.:··~ght of 3500 feet would give approximately maximum cover- 


··~8 of hori~ontal targets at illuminations of 5 to 10 


blories/cm • 
In the preceding paragraph, a burst height of 


~;oo feet also has been seen to be satisfactory for target 
'overage with blast overpressures of 4 to 7 psi. 
Conse- 
:uently, a burst height of about 3500 feet represents an 


~ timum choice, tending to maximize the target area receiv- 
1 g blast and thermal damage simultaneously under the con- 
d~tions assumed in the problem. 


49· 
Finally, consider gamma-radiation dosages delivered 
inst the above hypothetical target. 
Figure 8 indicates 


t: 1at 200 roentgens would be received at 1250 yards from 


~round zero for a burst he.igh t of 3 500 feet and that 1 ower- 
1ng the burst height would increase the radius toward 1500 
..-nrds. 
However, the loss in target area damaged by blast 


~nd thermal radiation would be greater than the gain in 
targets damaged by gamma radiation if the burst height were 
lowered. 
..1:' 
1urthermore, under the conditions assumed in the 


~roblem, air blast and thermal radiation are sufficient to 
overkill the target in the region affected by gamma radia- 
tion. 
Consequently, no further compromises in burst height 


nre required in order to increase the effectiveness of the 
•oapon, so the indicated burst height remains at about 3500 
et and the principal target damage would be caused by air 
ast and thermal radiation. 


EFFECTS OF TERRAIN AND TOPOGRAPHY 


50. 
The effects qf; terrain, particularly with respect 


to the reflection and diffraction of air blast, are complex 
;ld only the more gross effects will be considered here. 


51. 
Scale of topography. 
Since distances for air-blast 


"'ffects scale as the cube root of the energy release*, mul- 
1ples of about 430 feet for a 40 KT explosion can be con- 
!dered equivalent to multiples of one foot for a one-pound 


7:/:T explosion. 
On this basis of comparison, a h11.1 860 feet 


1r)1 would have effects on a 40 KT explosion comparable with 


l~ effects of a two-foot mound o~ a one-pound explosion. 


* Paragraph 9• 
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(On the same scale, a six-~oot man would appear about 1/6 
in.ch tall.) 
In other owor:s, distances and heights of the 
order of 500 to 1000 feet present reasonably minor topo- 
graphical features to a 40 KT explosion. 


Minor to Rough Topography 


52. Effect on air blast. 
a. 
Low hills and ridges, 
embankments, and revetffients offer comparatively little 
protection against primary blast damage since their dimen- 
sions are small in the scale of the blast-damage distance 
for a 40 KT explosion. 
Furthermore, localized reflections 
and diffractions of t~ shock front tend to increase the 
blast damage. 
For example, aircraft parked in revetments 
will be caught and buffeted by reflected and diffracted 
shock waves with resultant damage equaling or exceeding that 
received in the open. 
In a similar way, experience at 
Hiroshima and Nagasaki and experiments with shock tubes in- 
dicate that one building will not effectively shield another 
nearby building from blast. 


b. 
On the other hand, a shallow ditch or low 
embankment may be used as shelter against secondary blast 
damage since blast-blown debris may carry over these ob- 
stacles without striking objects behind them. 


53· 
Effect on thermal shade. 
Any opaque shield will 
provide shade against thermal radiation from the ball of 
fire. 
However, the following effects tend to minimize the 
effectiveness of shade for troops in the field: 


a. 
·rte burst height can be chosen so that within 
the area of heavy thermal damage (5 calories/cm2 or more) 
the angular altitude of the ball of fire will be higher than 
25 degrees*• 
Consequently, minor terrain features will not 
provide effective shade from the ball of fire. 


b. 
At distances of 1250 yards and less from ground 
zero, nominal opaque shade will be penetrated by heavy gamma 
ray dosages*·~. 


c. 
Near sea level the volume of the ball of fire 
is proportional to the total energy release, and ita diameter 
will be about 1100 feet for a 40 KT air burst. 
Consequently, 
objects will not cast shadows with sharp boundaries and only 
a part of the ball or Sire may be obscured by intervening 
objects. 


d. 
Illuminated areas in the neighborhood of an air 
* See paragraphs 29-40. 
** 
See paragraphs 41-44. 
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reflect or scatter thermal rauiation into areas wholly 


ours!rtially shaded from direct radiation. 
This effect will 


or Pore pronounced if the ground is snow covered. 
Character- 


be ~c values·of the albedo or diffuse reflection for some 
1st nd materials are, roughly: 
15 to 20 percent for sand- 


groue and coarse gravels; 25 percent for sandy loams; and 40 
st~~ent for yellow sands and buff-colored soils. 


M,_ajor Topographical Features • 


54• 
Mountains and high hills can appreciably alter the 


~ of damage by atomic weapons unless they are taken into 


a~~ount in the choice of aiming points. 
For example, a high 


ateep slope may prevent Mach reflection toward the crest* so 
tha.t blast damage near and over the crest will be light (as 
as observed at Nagasaki where the bomb was exploded over a 
:alley). 
On the other hand, blast up and down a valley will 


tend to be channelized and so extend to somewhat greater dis- 
tances than on flat ground. 
Damage in bltnd valleys also 


~ay be intensified by the diffraction and reflection of blast. 
In other words, in mountain and valley situations, major 
blast damage from an air burst over the valley will tend to 
be confined to the valley and near slopes. 


55· 
In contrast with air blast, the effect of terrain 
on thermal radiation is simple. 
The radiation is ·propagated 
'n straight lines and the areas which will be shaded by 
terrain can be picked out on a relief map or identified by 
c··,ns tructing profile cross -sections of the terrain near the 
fliming point as discussed in paragraphs 57-60. 


56. 
A further,feature in-mountainous terrain is that 


~~e valleys between major crests and ridges usually are 
everal times wider than the heights of their surroundings, 
!nee long-sustatned slopes averaging as much as 20 degrees 
()5 percent grades) are very rare. 
That is, mountain valleys 
d()mlnated by major heights generaJ.ly will present target 
•1dths comparable with:or exceeding the damage diameter of a 
s!ngle atomic explosion. 


Aiming Point Selection to Minimize Terrain Effects 


57· 
The approximate effects of terrain can be taken 
1nto account, if necessary, in the selection of aiming points. 
This is readily done for the large-scale effects of atomic 


•~apons by laying out the damage circles and the heights of 
Lurst to scale in. three dimensions, provided a relief map of 
~~ 


t 
area is available. 
The six aiming points selected for 


H.-9 hypothetical defense with atomic weapons of Line Baker 
, " 
... 
1 
<.' 
' 
·-~~J 
v,;-; 
r""'("' 
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( north of Seoul against the CCF~ttack of 31 Dacember 1950* 


will serve as an illustration. 
Pins of lengths representing 
the burst heights, and thin transparent plastic discs repre- 
senting the target damage circles, were placed on a plastic 
relief map of the area ~s shown in the phqtograph of Figure 9, 
(These relief maps are transverse Mercator projections, hor- 
izontal &cale 1:250,000, vertical scale 1:83,333; i.e., the 
vertical exaggeration is 3:1.) 
A similar target circle lay- 
out covering the Pyonggang-Kumhwa-Chorwon troop assembly 


triangle{~ is shown in Figure 10. 
In both of these cases the 
use of relief maps showed that the shading of targets from 
thermal radiation by terrain was negligible, and that the 
shielding or focusing of air blast by terrain also was small, 


58. 
An alternate method of estimating terrain effects 
by constructing terrain-profile diagrams may be illustrated 
by the two most easterly of the six aiming points selected 
for the h3pothe~ical defense of Line Bak~r. 
These examples 
also illustrate £he minor effect of' rolling-to-rough Korean 
terrain on atomic weapon damage. 


59· 
As an example of rolling ground, Figures 11 and 12 
show the N-S and E-W profiles through the aiming point at 
CT310140, drawn to scale for horizontal and vertical dis- 
tances and diameter of the ball of fire. 
It is apparent 
from the diagram that this terrain would not shade any troops 
from illumination by the ball of fire within an effective 
thermal-damage distance of about 4 kilometers. 
The approx- 
imate distances for the onset of Mach reflection for air 
blast are designated by M in these figures and indicate that 
shielding or focusing of-the shock wave by· terrain irre~lar­ 
ities would not reduce the area of primary and secondary 
blast dar.1age. 


60. 
As an example of rough terrain, Figures 13 and 14 


show N-S and E-W profiles through the aiming point at 
CT403125, one kilometer north of the crest of Hill 555 
(altitude 555 meters). 
Here again it may be noted that only 
a small region north of ground zero would be shaded from 
thermal radiation and that shielding from or focusing of the 
blast wave also would have comparatively minor effect on 
total damage. 


61. 
Finally, it should be noted that the primary topo- 
graphical features of a region (rivers, commanding heights, 
ridge or valle-y routes, etc"6tera) in themselves tend to con 
trol the bivouac, assembly, tactical deployment, and battle 
movement of troop~. Consequently, the effects of terrain on 
* See Annex 1, Appendix C. 
** See Annex 4, Appendix B. 
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Figure 10.--Terrain relief map and aiming point pattern, 


Pyonggang-Kumhwa-Chorwon triangle. 
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disposition of targets as well as the effects of terrain 


thetarget damage, should be taken into account in the selec- 


o~on of the more desirable aiming points and heights of 
t 
st in· planning an atomic attack against ground-force 


b~ ets. 
In fact, the effect of terrain in controlling the 


~~s~ribution of targets is likely to be more important than 
be effect of terrain in modifying atomic air blast and 


~hermal radiation damage to. these. targets. 


sURFAC.E AND SUBSURFACE BURSTS 
- 
62. 
Hard targets. 
Most ground-force targets are 
relatively soft in the sense that they can be attacked 
effectively by air burst atomic weapons. 
A less frequent 
but important group of ground-force targets, such as air- 
field runways, low, reinforced or subterranean fortifications, 
c:nain supply rou tea through defiles, and dug-in command posts, 
are "hard" targets resistant to damage by air blast and 
thermal radiation. 
These targets may .be destroyed by ground 
cratering, earth shock, avalanche or talus falls, or radio- 
active contamination produced by on-ground or underground 
atomic bursts. 


63. 
Cratering. 
No full-scale test 
of an on-ground or 
underground atomic burst has yet been held and present esti- 
mates mu~t be based on small-scale TNT tests supplemented by 
conjecture based on the Bikini Baker atomic burst under 
water. 
Estimates of the diamete~aof craters for various 


underground burst depths are given in Table VI for a 20 KT 
TNT-equivalent explosion. 


TABLE VI 


EXPECTED CRATERING IN F.LAT GROUND* 20 KT EXPLOSION 


pepth of Explo- 
Crater Diameter 
Throw-out (in Millions 
sion (Feet) 
·(Feet) 
of Cubic Yards) 


-100 (above 
Superficial 
Radioactive dust only 


~round) 
depression 


0 
on ground) 
~00•** 
o.4 


20 
00-:Ht- 
0.7 


~g 
910 
1.0 
1,020 
1.5 
100 
1~2Ro 
2.7 
200 
1,6 0 
6.5 


500 
2,250 
20.0 
- 


* Wet clay overburden assumed; however, cratering is 
nearly independent oft he type of overburden. 


** 
Diameter and throw-out values are uncertain for depths 
less than 40 feet, reasonably dependable for greater depths. 
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64. 
Blast and thermal damage by underground bursts. 
A 20 KT atomic burst at a depth of 50 feet gives an-extremely 
shallow explosion since, in scale, it corresponds to the ex- 
plosion of a 100-pound spherical TNT charge with its center 
only 8 inches below the surface. 
That is, the resultant 
air-blast energy will not be much less than for an air burst. 
However, no Mach stem will form and the total area of air-. 
blast damage will be appreciably smaller. 
Thermal radiation 
from the ball of fire, on the other hand, will be largely 
obscured by the dust and ground debris thrown out of the 
crater. 


65. 
Ground roll. 
a. 
The ground shock in the immed- 
iate neighborhood of the crater will reach earthquake propor- 
tions, with both ho~izontal and vertical displacements 
present in the ground roll. 
These displacements will exceed 


100 feet near the crater lip and decrease at a rate lying 
between the inverse square and the inverse cube of the dis- 
tance from the explosion center, so that the displacements 
at, say, 3,000 feet from center, will be only a few inches. 
After the expl9sion, about one-third of the displacement 
occurring in the ground roll will remain as a permanent dis- 
tortion. 
That is, the ground will be deeply fissured, 
cracked, and distorted in a jagged mosaic-like pattern. 


b. 
These effects will cover more area if the sur- 
face layer is composed of clays or semiconsolidated mater- 
ials and less area if the overburden is loose soil, sands, 
or gravels. 
If dense consolidated sub-strata lie within a 


few hundred feet of the surface, the ground roll will be in- 
tensified by energy reflected into the surface layer. 
66. 
Radioactive contamination. 
When the burst is low 
enough for the ball of fire to touch the ground, both fis- 
sion particles and neutron-induced radioactive elements will 
be mingled with the ground debris.* The coarser materials 
will fall out near the crater. 
The finer materials and 
dusts, which probably carry the majority of the radioactive 
contaminants, will be carried up in the blast cloud and may 
be expected to settle out slowly by gravity or to be washed 
down in rains over the surrounding areas in a manner and-to 
a degree which remains unknown. 
Consequently, pending con- 
trolled tests in remote areas, the on-ground or underground 
burst must be used with caution in tactical situations 
where friendly personnel may be endangered. 
If the winds 
between ground and lO,OOO feet blow away from friendly area;j 
for 24 hours, or if the cloud can be expected to.drift 
away 200 miles or more before the wind changes unfavorably, 


~ 


* 
In direct contrast to air burst heights above 600 feet, 
in which all radioactive radiation-hazards disappear very 
quickly. 
See paragraph 14b. 
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However, the area 


opere~eral thousand feet of the crater may be unsafe to 
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The 


coPYf tbe crater lip and the crater proper will be both 


0 
1 a.ted and broken up so as to be impassable. 


o.t!i n 
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The diagram of Figure 15 illustrates the expected 
of damage from a 20 KT underground burst at 50-foot 


ahs in the absence of wind. 
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AJI gJ.'PIRICAL ANALYTICAL BASIS FOR PREDICTING CASUALTIES 
-- 68. 
Distribution in distance. 
It is likely that the 


soalties produced by atomic explosions, in common with 
r weapons, have a normal (Gaussian) distribution. 
This 


be expected, since troops generally will be randomly 


entad both in attitude and in situation. 
Furthermore, 
number of ways and the means from which deaths, wounds, 


or injuries can occur will be large. 
If these conditions 


are satisfied, the distribution of casualties as a function 
of distance should follow an error function of the form 


where 
r 
F(rT 


a - 
F(r) 


= 
= 
-- 
= 


( 7) 


distance from burst point 
fraction of troops at dista~ce r who become 
casualties 
limiting distance for overkilling or overdamaging 
the target 
1 for r " !::• 


69. 
For, example, .if the data for percentage of deaths 


at different distances from burst point are plotted for the 
H1 roshima experience,· the c~e so f1ound, which. may be 
called the tt 
oshima Death 
nction," can be written as: 


D(r) = 0.93 exp 
-0.693 { r-~ )for r ~ 800~ 


where ~ is the slant distance in yards from the point of 
burs·,t. 
This function is plotted as the smooth curve in · 
Figu~e 16, in comparison with the actual data points** rep- 
resented by small circles. 
The close agreement between 
* The two principal forms of radioactive conta~ination­ 
Lazard are: 
1) a penetrating gamma radiation from relatively 


large amounts.of radioactive elements in an area; 2) radio- 
active poisoning from the ingestion of relatively minute a- 
mounts of radioactive materials. 


*"'"" 
The Effects of Atomic Weapons; p. 376, Figure 12.15. 
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experience and an empirical error-distribution curve is not 
necessarily surprising, since the conditions for randomness 
given in paragraph 68 probabl¥ were met and the sample was 
large (70,000 dead or missing). 


70. 
For purposes. of analysis it is more convenient to 
use an ~pproximation 


D(y) = 0.93 exp [ -0.693 (. Yi388) 
2 )for y),. 500, 


for the Hiroshima Death Function, where ~ is the distance in 
yards from ground zero. 


71. 
In the present paper, all curves expressing ex- 
pected casualty fractions vs distances from ground zero will 
be given in the form 


C(y) = exp [ -0.693 (yba) 2Jtor y). a, (8)* 


72. 
The use of equation (8) in casualty predictions 
has two distinct advantages: 


(a) It is an analytical form which can be readily 
used in computations; 


(b) It allows a complete casualty curve to be 
drawn, once the values of two parameters have been chosen. 


73· 
In fixing values for the parameters a and b, it is 
convenient to use any two of the following three distances 
from ground zer~: 


(a) 


(b) 


(c) 


y = a, the maximum distance to which the 


~arget is overkilled. 
y = a+ b, the distance corresponding to a 
casualty fraction of i. 
y = a + 3b, the distance beyond which 
casualties become negligible. 


However, none of these distance is yet known with much 
accuracv for ground-force targets,. so comparisons be tween all 
three f~r consistency and reasonableness may be required be- 
fore fixing values for a and b. 


74. 
The three distances listed above can be compared 
with the resistance of the target to blast overpressure and 
thermal radiation as functions of distance from ground zero. 
* Since e-0.693 = i, t~is expression is identical with (i) 


raised to the power {Yt;a) ; i.e., b = 1.177<T; see equation (7). 
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-~the Hiroshima case~f the distance of overkilling, 


fbU 55oo yards, corresponded to a blast overpressure of about 
10- si, which produces mass distortion of heavy steel-frame 
2 ildings with loss of roofs and panels. 
At the 50-percent 


bU talitY distance, y = 1500 yards, the overpressure was 
~or i• major structural damage occurred to all buildings, 
9 P; ~ollapsed, and much high speed, blast-blown debris was 
~anerated. The limiting distance for deaths, y = 3500 yards, 
ge~responded to a blast overpressure of about 2 psi, with 
co tial damage of structures in the area, and to thermal 


a~iation of about 2.5 calories/cm2, approximately the 
r .est illumination capable of producing skin burns or ignit- 
1~6 drY combustible materials • 


Effects of Atomic Weapons on Personnel and Cover 


75· 
In the absence of data from the actual tactical 


6 ~ployment of atomic weapons against ground-force targets, 
estimates of casualties and damage to material necessarily 


~ust be based on the Hiroshima and Nagasaki experiences, 


~·upplemented by such other sources of information as may be 
Judged applicable and dependable. 


76. 
Reliability of data. 
The effects of atomic air- 
bursts upon structures are known with reasonable accuracy 
and can be checked against the damage observed at Hiroshim~ 
and Nagasaki. 
Thermal-radiation effects upon personnel and 


~aterials were less accurately observed at Hiroshima and 
Nagasaki, but have been supplemented by measurements made in 
various laboratories. 
Blast effects1 on trees and natural 


cover remain to be measured, so the estirrates given below 


~r.ay be considerably in error. 
The effects of acute gamma- 


radiation doses on human beings are based partly on estimates 
and partly on extrapolations from experiments with animals. 
However, as mentioned earlier, gamma radiation has limited 
tactical significance against troops in the open or under 
nominal cover, since its effectiveness is limited to an area 
near ground zero, usually subject to overkilling by blast 
and thermal radiation.' An important exception occurs under 
very hazy atmospheric conditions. 
If the visibility is 


sufficiently low, gamma radiation will be comparable with or 


~ny override thermal radiation in damage to exposed personnel. 


77• 
Energies required for blast and thermal radiation 


~n~age. Estimates of casualties based upon thermal illumina- 


. tlon levels are given· in Table VII, gamma-ray dosages given 


!n Table VIII, and blast overpressures given in Table IX. 


Effects of Atomic Weapons: 
Tables 5·45 and 6.50. 
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TABLE VII 


DAMAGE BY THERMAL RADIATION 


Calor1esLcm2 
Effect 


2.5 
Threshold for skin burns and for 
ignition of dry leaf or grass 
specimen. 


5· 
Severe skin burns and high pain- 
level, foliage scorched. 


10· to 12. 
Charring or ignition of clothing; 
general fires in dead fuels. 


TABLE VIII 


DAMAGE BY GAMMA RADIATION 


Whole Body Dosage 
in ftoen tgens 
Effect 


50 
Threshold for injury; no 
disability. 


400 
Sickness within 7 days, 
followed by temporary recovery, 
then 50 percent mortality 
after several weeks. 


700 
Sickness within 24 hours; all 
eventuall_y_ die. 


J'OMIC !mAP~ 


and for 
:rasa 


~ pain- 


lothing; 
ls. 


no 


3, 
recovery 
Lity 


II'S j all 


overpressure 
- 
2 


4 


5 


6 


7 


8 


10 


20 


TABLE IX 


DAMAGE BY AIR BLAST 


(psi) 
Effect 


Threshold of blast damage to 
frame buildings. 


Threshold of blast damage to 
trees, (estimated). 


Blow-down of Korean huts 
(estimated) • 


Threshold for deaths inflicted 
by light ground debris. 


Collapse of wooden barracks 
and light frame buildings. 


Mass blow-down of conifers, 
(estimated).Destruction of 
multi-story pearing-wall 
brick buildings. 


Blow-down of broadleaf 
in leaf, (estimated). 
tion of light concrete 
steel-frame buildings. 


trees 
Destruc 
and 


Destruction of heavy brick 
and stone masonry. 


Destruction of all buildings 
except reinforced concrete. 


78. 
Assi 
ment of values to 
functions. 
In order to assign values 


and ~ In the Troop Death Function 


.Ltl troo 
death 
parameters .! 


tor various target conditions, the following assumptions will 
be made by analogy with the Hiroshima Death Function: 


{a) The distance from---ground zero, y = · (a + 3b}, 
corresponding to a negl'igible· fraction of deaths, will coin- 
o1de with the dist.ance f'or the threshold of moderate blast 


73 


or thermal damage to personnel or cover or both. 


(b) If target damage is caused principally by 
air blast, the 50 percent mortality distance, y • (a+ b), 
will coincide with the distance for the virtually complete 
destruction of substantial cover and the generation of high 
speed, blast-blown debris. 


(c) If target damage is caused principally by 


therma~ radiation, the 50 percent mortality distance, 
y = (a+ b), will be the distance at which clothing is 
charred or ignited ave~ considerable areas of the body. 


(d) The maximum overkilling distance, y = a, will 
never be less than the distance for a whole body gamma-ray 
dose of 700 roentgens, and may be greater if other means 
of injury·contribute. 


(e) The minimum distance for a negligible mortal! 
fraction among troops will never be less than the distance 
at which blast-blown equipment and l'ight debris from the 
ground attain sufficient speeds to inflict death. 


79• 
Target-damage levels corresponding to each of the 
assumptions stated in paragraph 78 can be selected from 
Tables VII, VIII, and IX. 


(a) Under assumption (a) of paragraph 78, the 
distance y = (a+ 3b) for a negligible fraction of deaths 
will be the distance from ground zero at which: 
(1) the 
illumination is 2.5 calories/cm2 for troops exposed to the 
radiation; (2) the blast overpressure is 2 psi for troops 
billeted or deployed 1n built-up areas; (3) the blast over- 
pressure is 3 psi for troops in woods. 


(b) Assumption (b), paragraph 78, indicates that 
the 50 percent mortality distance, y : (a+ b), for troops in 
towns, villages, farm buildings, and wooded areas, will be 
the distance from ground zero at which the blast overpressure 
is about fJ psi. 
The 50 percent mortality distance at 
Hiroshima occurred at overpressures of 9 psi, but the attack 
was made against an area of strong structures, including 
reinforced-concrete buildings of aseismic design. 
Table VIII 


indicates that overpressures o£ 4 to B psi will level the 
type of construction more likely to predominate in army tac- 
tical situations. 
However, it is felt that the leveling of 
relatively frail structures must be accompanied by violent 
blow-down and high-speed debris if heavy casualties are to 
result. 
Consequently, an overpressure of 8 psi will be chose~ 


in the present discussion rather than the actual overpressures 
required to level structures in the target area. 
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(c) The 50-percent-mortality distance, y = (a+ b), 


0 8 exposed to thermal radiation, assumption (c), 


tor tr~ph 78; will be the distance at which the illumination 
p&r8 grto 12 calories/cm2, provided appreciable areas of 
t• 1° bodies are illuminated. 
That is, the altitude angle 


tr.sir ball of fire must be high enough to minimize shade 
of th~ 2o to 30 degrees). 
Furthermore, the 50-percent- 


(abou~ity.distance for prone or entrenched troops will be 
TLorte. ent tban.f'or erect or marching troops and will also 
~!~~ upon meteorological conditions at the time of the 
burst. 


so. 
Distances f'rom ground zero corresponding to 


• (a+ b) and y = (a+ 3b) (h~nce values for a and b) for 


1 
lous target conditions, burst heights, weapon energies, 


~·~meteorological conditions can be found by reference to 
an 
re 4 for blast overpressure arid to Figures 5 and 6 for 


gurme.l i.llumina. tion .of horizontal and vertical targets on 


clear and on hazy days. 


81. 
On very hazy days;, the. burst height must be 


lo•ered if maximum casual ties are to be 'inflict'ed on troops 
!n open ground :PY. radiation. 
In this case, 
th~· overkilling 


d 1 stance, Y. =. -~,. \\fill be d~termined by. the combined ef'fe cts 
gamma and -thermal,.radiation and blast-blown ground debris 


while the dis,tance for a negligible f'ract~on of deaths, 
l • (a+ 3b), will be determined by blast-blown debris. 
r'igures 4-,. 7; and 8 give applic~ble data for estimating 
these t!o distances~ 


82. 
Vulnerabili t 
When the 
procedures outline 
to fix 


approximate., values for the parameters-~ and b in the death 
function fc;>r va:r;tous troop targets, it is. f'ound that most 


111 soft 11 personnel targets ma.y be divided according to _vulner- 
ability into three f'airly distinct-.~ategories or classes 
tor which: 
· 
'· · 


a·. 
The 50-percent-mortality 'dist~nces, y: (a+ b), 


=~nsured from ground zero f'or a 40 KT burst are approximately 


00, 1750, and 1500 yards.respectively; 


b. 
The limiting distances f'or negiigible mortality, 
1 • (a + 3b), are a·pproxima tely 4300, 3250 ,. and 2500 yards, 
re!lpectively. 


c. 
The distances· of' overkilling, y = a, lie in 


the neighborhood of 1000 yards for all three classes. 


83. It follo~s that these vulnerab-ility classes have 
t~ approximate values for parameters a and b shown in Table X. 
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TABLE X 


VALUES OF PARAMETERS GIVING EXPECTED TROOP DEATHS 


ACCORDING TO VULNERABILITY TO A 40 KT Arn BURST 


Vulnerability 
a (yards) 
b ( y_ards) 
Class 


A 
1000 
1100 
- 
B 
1000 
750 
- 
c 
1000 
500 
- 
84. 
The following target conditions are representative 
of each vulnerability class: 


a. Vulnerability Class A. 


(l) Troops on march, in assembly, or working 
on open ground (including field artil- 
lerymen) on clear days when the visi- 
bility range is about 12 miles. 


(2) Troops in and among bearing-wall build- 
ings of frame, brick or light masonry 
construction. 


( 3) Troops moving through woods composed of 
\ 
con1!ers or soft-•ood trees in leaf, 
assuming that no holocaust fires develop.* 


C4> Troops surprised away from prepared 
positions for more than about 2 seconds, 
in the open on a clear day, or among 
trees or light buildings. 


(5) Horse cavalry. 


(6) Troops with poor indoctrination in 
atomic defense. 


b. 
Vulnerability·Class B. 


' 


(1) Troops caught in march, assembly, or work 
in the open on hazy days when the vieli- 
bility is about 6 miles. 
* See paragraph 94a for a discussion of probable casualties 
from forest fires. 


·Tmnc~ 


3-ATHS 


:JRST 


J 


J 


J 


(2) Prone troops in the open on average- 
to-rough ground. 


(3) Troops in shallow-to-average entrench- 
ments and foxholes on clear days. 
Troops in hardwood forests. 


(4) Troops dug-in in woods, assuming no 
holocaust fires.* 


(5) Troops billeted in tents in tne open 
or in sparse natural cover. 


(6) Troops with atomic defense indoctrina- 
tion, but surprised by atomic attack. 


c. 
Vulnerability Class C. 


:presentati~ 
(1) Well dug-in troops in deep foxholes 


or working 
.d artil- 
lS v1s1- 
... 


.11 build- 
masonry 


mposed ot 
lear, 


es develop.t 


pared 
2 seconds, 
among 


:1 in 


Ly, or work 


~he visi- 


)le casualtie 


at ~ero time on hazy days, with 
visibility about 6 miles. 


(2) Troops, either prone or in average 
entrenchments on open ground on very 
hazy days; visibility 2.5 miles. 


85. 
Distribution of casualties by type. 
In the 


roshima and Nagasaki experiences the ratio of the injured 


t 
the killed and missing was 1:1.~{1- 
The present discussion 


•tll consider two types of casualty: 
(1) battle-field 


••ths, (2) wounds and injuiries which cause immediate 
!aability. 
In the absence of battle experience in the em- 


oyment of atomic weapons against ground forces, it will 


assumed that the ratio of death to incapacitating injury 


1 1:1 and that both are caused by the same set of phSsical 


nts. 
In other words, the distinction between deat and 


ncapacitating injury will be assumed to depend only upon 
c1dental variations in the degree of physical injury in- 
l1cted. 
It follows that the 9arameter b will be the same 
the death function as in the incapacitation function. 
t is, 


(10) 


·~:v•n·e the incapacitation function, I (y), includes both 
uths and incapacitating inj>uries. 


86. 
It should be pointed out that the assumptions 


:~ in the preceding paragraphs apply to the immediate but 
--- 
• 
See paragraph 94a. 
Effects of Atomic Weapons; p. 336, Table 11.8. 
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not necessarily to the total casualties. 
For example, 
~ 


atomic-weapon casualties incurred from minor injuries, in- 
fection, lack of medical care, psychological effects, and 
disorganization may be caused by a· set of agents diff~rent 
from those responsible for immediate death or incapacitating 
injuries, and consequently may have different distributions. 


87. 
Values of the parameter A in the incapacitation 
function. 
Values for the parameters in the incapacitation 
function, equation (10), .could be fixed by the same type of 
procedure used in fixing values for the parameters in the 
death function, equation (9). 
This procedure would be re- 


dundant, however, in view of the assumptions that the total 
numbers incapacitated in large targets consist of deaths 
and incapacitating injuries in equal proportions and that 
thay are caused by the same set of physical agents. 
These' 
assumptions give: 


A = b ( -1.06+~ ~ 
2 + 4.~6a + 2.58) 


TABLE XI 


PARAMETERS FOR FUNCTIONS GIVING EXPECTED 
INCAPACITATING CASUALTIES (INCLUDING DEATHS) 
FROM 40 KT AIR BURSTS FOR THREE VULNERABILITY 


CLASSES OF TROOP TARGETS 


Vulnerability 


Class 
A (yards) 
b (yards) 


A 


I - 
1950 
1100 


I 


B 
1800 
750 
- 
I 


c 
1650 
500 


(11) 


88. 
Total and avera e deaths and inca acitations in an 


~· The casualty function, equation 
, can be integrated 
to give either the total or the average casualties in a target 
area. 
The fraction, F, of all troops, in a uniform circular 
target of radius I.' (y ~ a), who become casualties. is given 
by: 


F = ~ lls ) 
2 + 2.13 (~) P+ 1.44 ( J.-o.51' 
2H 
(12) 


where p : yba 


(the probability integral) 
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) 
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ions in an 
integrated 
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;) circular 
is gl ven 


(12) 


:ral) 


~ 
ose outlined in this report for constructing casualty 


as t~s for personnel. 
Howe~er, present accuracy of knowledge 


,ur-v ua.rY 1951) of equipment damage does not appear to justify 
(Jfll1 procedure. 
tnis 
lOl· 
Burst hei hts to maximize dama e to structures 


.-A eau~· Whenever structures and equipment, and their 
~ed 
personnel, in a target (a major CP, for example) 


ass more important thanrother personnel in the area, the 


~rest height obviously should be chosen to damage severely 
tur objects of greatest military value. 
The choice of burst 


~~ght then would be made by following the methods outlined 
•· rlier, after first determining, of course, by reference 
~~tables or graphs (such as Tables VII, VIII, IX, ~In) what 
blast overpressure or other weapon effect is required to 
,everelY damage or to destroy the target. 


102. 
If the blast overpressures required to produce 


1 evere damage of structures or equipment in a target lie in 
the range 15 psi to 6 psi, the corresponding optimum heights 
of burst to maximize damage lie in the range 2500 to 4000 
feet for a 40 KT air burst. 
(See Figure 4.) 
If an appro- 


riate burst height can be chosen within this range, the 
ross in the maximum area of personnel casualties will be 
relatively small. 


103. 
If the required blast overpressure is higher than 


~bout 30 psi, the radius of the area of severe damage by a 
40 KT air burst will be less than 1000 yards, and conse- 
quently, an underground burst of 20 to 40 KT would become 
competitive •* 


104. 
Combined effects on equipment and personnel. 


Frequently, a rough pic to rial pre sen ta ti on of the approximate 
combined damage distances for both equipment and personnel 
!s useful. 
Accordingly, the following definitions of damage 


to personnel will be used in constructing Figure 24: 


a. 
Severe damage to personnel will extend to a 


11stance from ground zero at which 50 percent of the person- 


n~l in a unit area are killed and most of the survivors 
1ncapac ita ted. 


b. 
Moderate damage will extend to a distance at 


•h1ch five percent are killed and about half incapacitated. 


c. 
Light damage will extend to a distance where 


wabout five percent are incapacitated with very few killed. 


~ See paragraphs 62-67 and 94(b), and Figure 15. 
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If there are n troops per unit area in the target, the 
total number of casualties, N, is given by: 


N •1(y2nF 
(13) 


89. 
Equation (13) has an asymptotic value for 
y) (a+ 3b) given by: 


\ 


(J.4) 


(In equations (12) and (14), the parameter b is common to 
both the death and the incapacitation functions, but a should 
be replaced by A 11 the incapacitation function is used). 


90. 
The data in Table X (or XI) .can be used in con- 
junction with equation (14) in estimating total casualties 
in large uniform troop-target areas. 


TABLE XII 


TOTAL DEATHS AJITDJDEATHS PLUS INCAPACITATING INJURIES 


FROM A 40 KT AIR BURST OVER LARGE TROOP TARGETS 


Vulnerability 
of 
Class 
of 
ons 


A 
15.9 
31.8 


B 
10.7 
21.4 
c 
7.6 
15.2 


* To obtain N, multiply numbers in the columns 
by n, the average number of troops per million 
square yards. 


Construction of Casualty Curves. 


91. 
Casualty curves, based on equations (9), (10), 
( 11), ( 12) and ( 13) can be readily cons true ted, once the 
values of the parameters a, A, and b have been determined or 
assumed for the death and-incapacitation functions. 
Curves 
showing fractional casualties as a function of distance 
1'rom ground zero, and average and total casualties in un:ifnrm 
circular targets as functions of distance from ground zero, 
are given in Figures 17 to 23 for the three classes of troop 
targets listed in paragraph 84. 


92. 
Uses of casualty curves. 
The casualty curves of 


~~ •.. 
7'1 


, the 


(13) 


( 14) 


)mmon to 
)Ut a shOUl<i 


3 used). 


in con- 
l..sualties 


JURIES 


~ETS 


ls )* 
;IOns 


.umns 


ITI 


( 10), 


ce the 
ermined or 
Curves 


tance 
in unifom 


und zero, 
s of troop 


urves of 


• 
4 
8 
)C 
Q 


~ 
c. 
c. 
4 


uJ 
(.) z. 
4:1- 
,......, 
a- 
<X - 
(/) 
a 
- tn - 
Cl 
v 
·0:: 
Q) 
(/)::> 
::>'tn 
:I: 


(/) 0:: 
0.. 
- 
<( 
z 4 
a: 
0 
C) 
- 1- 
t- 
<X 
(.) ~ 
a: 
4: 
. 


0 
1- <l 
a: 
w 0.. 
u. 
""" w 
u.. IJ..I 
0:: 
l&J 
>- 0 
0 
(/) 


IJ.. 
.__, 


~ 
0 
10 <tl 
<(0 I'() 
::>0: I 
(/) 
(J)W 0 
(/) 
<(N 
<X 
(.) 
0 
...J 
0 
0 
0 
0 z 
I'() 


w ::> 
>- 
.,._ 0 lL 
(.) a: 0 
1- 
w 
- 
a.. (!) 1- ..J - 
X 
:I: Ill 
w ~ (!) <l 
0 - a: 
,.._ a: w w 
- 
lL :X: z 
. 
_J 
(.!) 
·:::> 
iL 
> 


0 
co . 
- 


.. 
(/) 
z 
0::: 
..; 


::::> 
:.--00 


.. 


.::r: 
.... (/) 
Li)~ 
00::: 
- 
::::> 
>-"":) 
mZ 


CI...J 
W<t 
1-o· 
f-- <( - 
.-z 
o<t 
<{:I: 
a.:o 
{3W 
z::E 


~/ 


v 
/ 
/ 
/ 


T 


/ 


I 


/ 
/ 


' ' 


/ i/ 


~ 


I 
I 
I 
I 
I 
Cl 
v 
w 
j 
...J 
; 
...J 
/ 
::c: 
/ 7 
->~ 


/ 


~/ v 


/ v 


' 


'It 
~ 
A.l1\1nS\10 


8 
0 
10 


8 ;:i 


(/) 
Cl 
0::: 
~ 
8_ 
0 
tt>o 
a: 
w 
N 


Cl 
z 
::::> 
0 
0::: 
0(!) 
8::E 
NO 
a: 
LL 


w 
0 z 
<l 
J- 
(/) 


Cl 


rJ) 
0 
>- 
%o 
u_ 
0 


rJ) 
z 
0 
:J 
....1 
:E 


>- 
1- 
rJ) 


FIG. 18 
EXPECTED 
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FIG 20: EXPECTED CASUALTIES IN A CIRCULAR TARGET AREA 
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VS. TARGET RADIUS AND AREA FOR A 40 KT AIR BURST 
AT A HEIGHT OF 3 000-3 500 FEET. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


Figures 17-23 present seven types of information on each of 
the three principal vulnerability classes of troop targets: 


a. 
Expected fraction of troops killed, D(y), as 
a function of distance from ground zero. 
For example, 
Figure 17 indicates that in targets of vulnerability class 
A, deaths would be expected to be 10 percent, on the average, 
among troops 3000 yards from ground zero for a 4o KT air 
burst at a height of 3000 to 3500 feet. 


b. 
Exp~cted fraction of troops removed from 
action by death and incapacitating injuries, I(y), as a 
function of distance from ground zero. 
For example, Figure 
17 indicates expected casualties of 55 percent among troops 
3000 yards from Eround zero in a target of vulnerability 
class A. 


c. 
Expected fraction of tPoops receiving incapac- 
itating injuries as a function of distance from ground zero; 
i.e., the fraction incapacitated minus the fraction dead. 
Thus in .J:i 
1igure 23 the average percentage of incapacitating 


inju~~es expected among troops located 3000 yards from 
ground zero is 45 percent for a target of vulnerability 
class A. 
At distances closer to ground zero than the maxima 
of the curves shown in Figure 23, desperately injured cas- 
ualties would be expected to predominate, ~bile farther 
from ground 
zero than the maxima, seriously injured cas- 
ualties would be the more numerous. 


d. 
The total ·number of troops expected to be 
killed on the average, N (D), in terms of troops per million 
square yards, n, in a circular target, as a function of tbe 
radius of the target about ground zero.~~' For example, in 
Figure 20, it is indi_cated that there will be 9.3 troops 
killed per men per million square yards inside a circle of 
2000 yards radius in a troop target of vulnerability class 
B. 
Thus, if the troop density in this target is 500 men per 
million square yards, the total expected killed within 2000 
yards of ground zero would be 500 x 9·3 = 4650 men out of a 
total of about 6300. 


* The reader should carefully distinguish between ground 
zero and the aiming point. 
Ground zero is the point on the ground on the vertical 
line through the actual point of burst (or center of the ball 
of fire). 


A1min~point is the point on the ground on the vertical 
line throu 
the point at which the weapon was meant to ex- 
plode. 
See paragraphs 15 and 18-35, and Annex 1, Appendix B, 
for discussions of the effect of atomic weapon delivery-errors 
on troop casualties. 
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e. 
The total number of troops, expected to be 
pacitated by death and injury, N (I), in a circular 


1ncaet 
as a function of the radius of the target. 
At 


targe distances from ground zero, the number incapacitated 
1ar~mes twice the number killed. 
Within the radius of over- 


bB~ling, the number incapacitated is, of course, the number 
~}dead; i.e., all are killed. 


f. 
The fraction of all troops present expected 
be kille~ F (D), within a circular target, as a function 


~~ the radius of the target. 


g. 
The fraction of all troops present expected 
to be incapacitated by death or injury, F (I), within a 
circular target as a function of the radius of the target. 


93· 
Scaling law for casualty cprves. 
Blast effects 


scale accurately, and thermal-radiation effects approximately, 
as the cube root of the energy release. 
Consequently, the 
casualty curves referring to distances, (Figures 17, 19, 21, 
and 23) can be used for othe~ energy releases, W, by multi- 
plying distances by (W/40)113. 
In casualty curves referring 
to areas, (Figures 18, 20 
7 
~ and 22), the area scales would 


be mult~plied by (W/40)2 J and the distance scales by 
(W/40)11;. 


94• 
Miscellaneous factors affecting troop casualties 
from atomic weatons. 
a. 
Forest fire. 
Troops in woods are 


always vulnerab e to tree blow-down and splinter-missile 
hazards. 
In addition, holocaust fires may develop if dry 
fuels are present* or if the forest foliage will support 
crown fires. 
In the course of such fires, troop deaths from 
oxygen depletion would be general in the burned area. 
Few 
of theincapacitatedwould escape death; i.e., the death 
function in Figure 17 would'practically coincide with the 
incapacitation function. 


' 
b. 
Underground bursts. 
Casualties in the area 


aurrounding an underground burst cannot be estimated with 
any confidence in the absence of tests to establish its 
phys!~Al effects. 
Assuming that in the absence of wind 


~a effects are as shown in Figure 15, a rough estimate of 
casualties can be made as follows: 
first, estimate that the 
distance, y • a, for overkilling by cratering, throw-out, 
radioactive contamination, and ground crack-up is about 700 
yards; next, estimate that the distance for negligible 
deaths, y = a + 3b, is 2500 yards. 
This gives a death 


* See paragraph 23. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPON~ 


function 


and an incapacitation ~unction 


I(y) = exp [ -0.693 (1-g§g9~ 


for a 20 KT explosion 50 feet underground. 
These functions 
give total expected deaths of about 5·5 troops per~ per 
million square yards, and total expected incapacitations of 


Me~ 
i 
about 11 troops per mafl per million square yards, 
n a cir- 
cular target area. 
The scaling law for casualties in an 
area* then indicates that a .20 KT underground burst would 
cause about the same total casualties as a 20 KT air burst 
against a target of vulnerability class c, Table XII. 


c. 
Miscellaneous effects. 
Appendix H identifies 
and defines eight types of injuries from atomic air bursts. 
The casualty curves, Figures 17-.23, are based principally 
on estimates of deaths and disabling injuries from secondary 
blast traumata, primary and secondary burns, and gamma-rad- 
iation dos.ages. 
Casualties from disorganization, concussion, 
psychoses, and temporary impairment of vision are not con- 
sidered,** nor.has an allowance been made for minor non- 
disabling injuries which may develop into serious infections 
if medical first-aid facilities are overburdened. 


ATOMIC \v.EAPON EFFECTS ON MATERIALS, EQUIPMENT, AND STRUCTURES 


95· 
In the preceding discussion, the primary objective 
has been considered to be the infliction of maximum casualties 
on troops. 
However, the optimum burst-heights_for maximizing 


thermal~radiation damage to troops in the ,open have been 
found to be compatible with the burst heights required to 
blow down the types of natu_ral and artificial cover con- 
sidered more, likely to c9ntain substantial numbers of troops. 
These burst heights have. been. shown to lie in the-range 3000 
to 3500,feet·for a 40 KT atomic :weapon, except for very hazy 
day$ when .·a compromise burst height of 2500 to 3000 feet is 
seen to be_ better if thermal. damage to troops is an important 
associated objectiv~. · 


96. 
In tbe :followi~g dlscu~s ion, damage to mate:rialts, 


equipment, and structures will be considered from two view- 
points. 
· 


* See paragraph 93, preceding. 
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::: WEAPOQ 


~unctions 
cm'i:E\ per 


:.. tiona of 


~n a cir- 
in an 


;:; would' 


~r burst 
II. 


:ientifies 
r bursts. 


~ipally 
secondary 
::J.mma-rad- 
C)Oncus s ion, 
10t con- 
:-- non- 
infections 


STRUCTURES 


objective 


m casualties 
maximizing 
e been 
ired to 
r con- 
of .tr.oops. 


range 3000 


very.hazy 


0 .feet is 
n · impor~ant 


a te.rials, 
two view- 


~ 
a. 
Damage when the height of burst for 40_KT is 


3000 to 3500 feet. 


b. 
The burst heights required to yield maximum 


~s of damage for various structures, materials, and 
,.rep 
.,quiprnen t • 


. 
since present information on thermal and blast damage 
materials and equipment, including information from 


t~kini Teat Able, is not very dependable, many of the values 
9 d in the following tables should·be considered as esti- 
us~es which may require change when more conclusive data 
~come available. 


97• 
Materials and equipment. 
The 3000- to 3500-foot 


burst height for 40 KT weapons, considered as optirr.um 
,.r,ainst personnel, will permit varying amounts of damage to 
-a teriel, as shown in Table XIII. 
In this table the degree 


~f damage is given as severe, moderate, or light, as defined 
w the following: 


a. 
Severe damage is that damage requiring major 


repairs or replacements at rear echelons before the materiel 
can be returned to service, thus definitely removing the 
equipment from the tactical situation. 


b. 
Moderate damage is that damage requiring ex- 
tensive repairs or replacements at either forward or rear 
echelons, causing the materiel to be removed from the battle 
area, although probably re-employable. 


c. 
Light damage is that damage which may be re- 


paired on location and which may not require removal from 
the tactical situation. 
98. 
Table XIII gives the estimated blast overpressures 


required to produce. a given level of damage to various types 
of army equipment, -and the distances from ground zero to 
ich these levels of 'damage extend when the burst he1ght is 


3000 to 3500 feet for a 40 KT weapon. 
Because this height 
of burst has been .chosen to maximize damage to personnel, 
considered as the primary target, the severe effects on equip- 


~~nt are less than those produced at lower burst heights. 
For example, near ground zero, the maximum overpressure for 
a 3hort distance is about 28 psi. 
This overpressure is not 


~ufficient to damage tanks severely •. 


99. 
Other factors affecting equipment "damage. 
Table 
orr refers only to blast damage received in the open. 
In 


~ ... 'any cases, both personnel and -equipment may tend to receive 
11l.::Je.ge to about the same degree as the predominant vulner- 
'-ble objects ~-n their immediate neighborhdod. 
Thus, all Army 
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equipment, including tanKs, may be destroyed in a fores~ 
blow-down to a distance as great as 2500 yards from ground 


z~ro for a 40 KT burst at about 3500-feet height, if the 
blow-down is followed by holocaust fire.* As a further ex- 
ample, Korean experience has shown that tanks may be con- 
siderably more vulnerable to atomic attack than previously 
supposed. 
Napalm has accounted for roughly two-thirds of 


enemY tanks (T-34) destroyed by weapon attack.** The major- 
ity of these napalm tank-kills have been caused by external 
rubber fires in treads and bogie wheels, which dev'elop suf- 
ficient heat to ignite internal uil fires or explode ammuni- 
tion. 
Since synthetic rubber burns at thermal energies of 
8 calorie s/cm2-:Hr*, tanks on which the treads and ~-ogles are 
not shaded from the ball of fire may be killed as far as 
2S00 yards from ground zero for a 40 KT burst at 3500 feet 
height on a 0lear day, or up to 2000 yards away on a hazy day, 


TABLE XIII 


DISTANCE FROM GROUND ZERO VS. DEGREE OF 
BLAST DAMAGE TO FIELD EQUIPMENT BY 40 KT 
AIR .BURSTS AT HEIGHTS OF 3000 TO 3500 FEET 


Distances from Ground Zero (yards) 
Associated Overpressures (psi) 


Item 
Severe 
Moderate 
Light 


Yaros 
- 
Psi 
Yaros 
Psi 
Yaros 
Psi 


Tsnks 
None 
4o 
250 
25 
2200 
8 


Trucks 
1100 
15 
2600 
6 
3700 
3 


' 


Artillery Field 
Negli- 
28 
1100 
15 
2800 
5 
Pieces 
gible 


' 
Electronic Equipment 
1500 
12 
2800 
5 
3700 
3 


Military Light Steel 
2200 
8 
2800 
5 
3700 
3 
Frame Buildings 


Aircraft on the Groun? 3200 
4 
4200 
2.5 
5000 1.5 


100. · "In principle, it. should be possible to construct 


s t.a tis tical casualty curves for equipment by the same methods 
* See paragraph 94(a). 


*{} 
ORO-R-1 (FEC), Employment of Armor in Korea. 


*{~-~ The Effects of Atomic Weapons; p. 201, Table 6.50. 
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,lpp£N:DI:X: A 
~asualty curves of-Figure 17, 19, and 21 may be 
in conjunction with the preceding nefinitione ::>f per- 


used 1 ctama~e to construot Table XIV. 
1 oon 8 


TABLE XIV 


DISTANCE FROM GROUND ZERO VS. DEGREE OF 


DAMAGE TO PERSONNEL-l~ BY 40 KT AIR BURSTS 


AT 3000 TO 3500 FEET HEIGHTS 


Vulnerability 
Dam&.ge 


Class~"* 
Severe 
Moderate 
Light 


Yards 
Yards .. 
Yards 


A 
2100 
3250 
4400 
B 
1750 
2550 
3 00 
c 
1500. 
2050 
2700 


* 
Pack, transport and cavalry animals will be 
vulnerable to atomic attacks to essentially the 
same degree as personnel in the same situation and 
type of cover. 
** See paragraph 84 for definition of vulnera- 
bility class. 


SUMMARY OF ATOMIC WEAPON EFFECTS ON GROUND FORCE TARGETS 


105. 
The various atomic-weapon effects on ground-force 
targets have been discussed in the present paper in such de- 
tail and to sunh degrees of confidence as available knowledge 
in January 1951 may justify. 


106. 
The approximate effects on Army equipment and 


personnel of 40 KT air bursts at heights of 3000 to 3500 
feet are shown graphically in Figure 24. 
A diagram of this 
type is necessarily only approximate. 
For details on the 
effects of such factors as varying burst heights, topography, 
neteorology, underground bursts, natural and artificial 
cover, and atomic weapons of other than 40 KT TNT equivalc 
the reader should consult appropriate Sdctions of the pr .• 
paper, or other. references. 
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FIG. 24 APPROXIMATE DAMAGE LEVELS INFLICTED ON 
TROOPS 


AND EQUIPMENT 
BY 
40KT ATOMIC 
AIRBURSTS AT 


HEIGHTS OF 3000 ± 500 
FEET. 


;rf SEE PARAGRAPH 84 . 


• If SEE PARAGRAPHS ,97,_99 AND 106 


SEVERE DAMAGE 


DEFINED AS 
THAT DAMAGE REQUIRING MAJOR 
REPAIRS 
AND I OR 1 
REPLACEMENTS 
BY REAR 
ECHELONS 
BEFORE 
POSSIBLY 
BECOMING 
SERVICE- 


ABLE 
AGAIN ; DEFINITI:.LY REMOVED 
FROM TACTICAL SITUATION. 


AT THE AREA'S 
OUTER 
BOUNDARY, ABOUT HALF 
OF 
THE PERSONNEL 


ARE 
KILLED AND 
MOST SURVIVORS ARE 
INCAPACITATED. 


MODERATE DAMAGE 


DEFINED 
AS THAT DAMAGE REQUIRING 
EXTENSIVE REPAIRS 
AND I OR, 
REPLACEMENT 
BY EITHER FORWARD 
OR 
REAR 
ECHELONS; PROBABLY 
RE-EMPLOYABLE, BUT REMOVED LARGELY FROM 
THE TACTICAL S.ITUATION. 


AT THE AREA'S OUTER BOUNDARY, ABOUT 5 PERCENT OF THE 


PERSONN'EL' AR'E·l<tLL'Ell i ABOUT HALF · Afl'E INCA1'AC1TATED. 


LIGHT DAMAGE 


DEFINED AS DAMAGE WHICH MAY BE REPAIRED ON 
LOCATION; MAY POSSIBLY 


NOT BE REMOVED FROM 
THE TACTICAL SITUATION. 


AT 
THE 
AREA'S 
OUTER 
BOUNDARY, ABOUT 5 PERCENT OF THE 


PERSONNEL ARE INCAPACITATED BUT VERY FEW 
ARE KILLED. INJURIES 
REQUIRING 
FIRST MD WILL EXTEND BEYOND THIS AREA. 
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APPENDIX B 


ANALYSIS OF ,TARGETS AND TACTICS 


nrrRODUCTION 
- 
f_urpose 


1. Targets and tactics in general are considered in 


detai~, for their bearing on methods for using atomic weapons 
tactically in support of ground operations. 


2. 
CCF tactics are considered, to determine their 
application to methods of employing atomic weapons tactically. 


Probable Army Use 


~· Attacks on extended targets with conventional high 
explosives, delivered by carpet bombing or by concentrated 
area artillery r1res, are both much higher in total cost and 
appreciably less effective than similar attacks made with 
atomic weapons.* Consequently, it is likely that atomic 
warheads, initially numbering hundreds, and later numbering 
thousands, may be employed in ground operations in any war 
between major military powers. 
4. 
The extensive use of atomic weapons by both sides 


will force significant changes in Army organization, equip- 
ment, and tactics. 
The tactical deployment of both UN and 


enemy forces in Korea 'appears to make them vulnerable to 
possible attack with atomic weapons.** 
5· 
For definiteness in discussion, it will be assumed 


that the available weapon is a 40-KT atomic bomb delivered 
by a medium or heavy bomber comparable to. the B-29. 
How- 
ever, a number of press releases during the past year have 
indicated that atomic-weapons. technology may be expected Boon 
to provide for delivery by other means, including artillery, 
guided missiles andrighter or light bomber aircraft.*W~ 
* See Appendix I • 
** 
See Appendices C and G. 
*** See Appendix E. 
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TACTICAL TARGETS* 


Target Types 
6. a. 
A partial list of Army targets which may bs 


attacked effectively with atomic warheads follows: 


(1) 


(2) 
(3) 


<4> 


~~ ~ 


~~ ~ 
(9) 


(10) 


(11) 


(12) 


(13) 


(1.4) 


(15) 
(lb) 
(17) 
(18) 


(19) 
(20) 
(21) 
(22) 


Reserve troops in assembly areas, 
before crossing lines of departure. 
Bridge-, beach-, or airheads. 
Troops committed to an offensive, 
especially when attacking in mass 
or from strength in depth. 
Aircraft on the ground. 
Reserve troops in bivouac. 
Horse cavalry and pack animals, 
any situation. 
Troops occupying towns. 
Penetrations in force. 
Troops in defensive positions, partic- 
ularly ~~R, artillery and services. 
Artillery concentrations and major 
gun groups. 
Airfields and airdromes, their build- 
ings, logistics, equipment and services. 
Personnel and materiel in marshalling 
and staging areas. 
· 
Small salients and strong pockets of 
resistance. 
Fortified positions, includin~ dominat- 
ing heights and reverse slope positions• 
Blocking positions astride MSR. 
Vehicle and motor transport parks. 
Principal POL and supply depots and dumps. 
Command Posts at division, corps and 
army levels. 


Br~dges. 
Tanks and armored cavalry. 
Deep valley and gorge routes. 
Airfield runway~ and landing strips. 


b. Targets in the first part of this list are 
generally "soft~ and can be attacked by air-burst atomic war- 
heads; targets near the end of the list are 
11hard" and require 
low air bursts, Dr surface or underground bursts •. The softer 
targets usually will be more attracti~e and ~rofitable than 
the harder targets for atomic attack. 


* 
See Annex 1 of this Appendix for a more quantitative 
discussion of target evaluation than that presented here. 
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Target Evaluation 
- 
7• 
some tar~ts, such as key positions and major CP'a, 
be evaluated only in terms of their influence on the 


oflllr ... a11 situation.e Other targets can be evaluated in terms 
o~eare~ and concentration. 
From the viewpoint of dollar 


of t the analysis in Appendix I shows that most targets of 
oo~ended area can be attacked more cheaply with atomic 
eX beads than with conventional weapons • 
• e.r 


a. 
Quick estimates or expected casualties for troop 
ncentrations can be made from paragraph 90, Table XII, and 


0 ~ res 18, 20, and 22 in Appendix A. 
The curves given in 
t ~x 1 or this Appendix also may be used for rough estimat~s 
~expected· casualties. 
More precise estimates of casualties 


to troops and or damage to other types of targets require 
that such .factors as terrain, cover, meteorology, and (some- 
times) geology, be taken into account. 
Timely and accurate 


:rntelligence, discussed in Appendix C, ·is required for de- 
pendable target evaluation. 


pLANNING AND EXECUTION OF ATOMIC ATTACK 


Korean Theater 


9· 
In the Korean theater, the planning and execution ~ 
or atomic attacks will require that command control and. de- 
. 
eiaion be· located in the theater, presumably at Army level 
(see Appendix F)$- !n order that the time between target iden- 
tification and attack may be minimized. 
This conclusion 


follows automatically, both from the fluid situation and 
from the peculiar tactical and logistical practices of the 
iorth Korean Army and Chinese Communist Forces. 


I 
10. 
Tha command anq 1og1st1c organization required ror ~ 


mounting atomic attacks with meditim bombers is discussed in 
detail 1n Appendix F. 
From a technical viewpoint, the fol- 
lowing actions are required if an atomic attack is to be 
delivered effectively and .safely: 


Location and Identification'of Target 


11. 
Location·and identification includes an estimate of 
the approximate ·size, nature, and distribution of the target 
from air reconnaissance, ground patrols, or other intelligence 
sources Csee Appendices C and D)~ Either the target center 
or its periphery or both must be determined as accurately as 
possible so that ground ze-roes tor atomic bu:rat-pointa can be 
set if it is decided to attack the target. 
Conditions of 
local terrain and cover often can be used to indicate. the 
* For future weapons. see also Appendix D. 
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probable tar~et limits.* 


Damage Prediction** 


12. 
Damage prediction is made on the basis of: 


a. 
The area, concentration, and distribution of 


the target. 


b. 
Kind and degree of natural and artificial cove~. 


c. Terrain and major topographical features. 


d. 
PrAvailing and predicted meteorological 
conditions. 


~. 
Optimum burst height and ground zero. 


f. 
Probable delivery accuracy. 


g. 
Timing of the strike. 


h. Local geology, if pertinent. 


Specification of Aiming Poigt agd Bgra~ fietght 


13. 
Choice as to aiming point and burst heig~t follow 


automatically from damage prediction. 


Command Decision 
14. 
The decision gives place, timel and metho<:I of 
strike, and plan of exploitation. 


Delivery Accuracy 


15. 
The accuracy requiremenu is variable with the sizs 


and nature of the target, degree a~d kind of damage desired, 
and location of own troops. 
For many tactical targets, 


(less than :;,000 yards in radius) the e;..{pacted percentage o~ 
area damaged increases as the CPEi~ is de creased until a 
CPE of 200 yards is reached. 
Smaller CPE's do not increase 


the effectivene~~ of ~he attack, except in a·few special 
cases·' involving very hard targets. 
A CPE of 500 to 1,000 


yards.is 'acceptable against sort targets having radii of more 
·than 3., 000 yards, but will not -produ~e as much damag-e on 
w.1.~;:~ 


* See paragraph 61, Appendix A. 
** See Appendix A f6r a detailed discussion of damage 
prediction. 
**"* 
See paragraphs 18-20 and 34. 


:rc WEA~ 


)Ution Of 


·tcial co~l' 


;ures. 


cal 


,t follow 


>d of· 


the size 
desired, 
ets; · · 
entage ot 
ntil a 
increase 
3 ciai · 
1,000 
ii of' more 
;e on the 


~a mage 


• 


a.s will a 200-yard CPE·unless the- target is large 


r~!form• 


safetY of Friendly Troops 
- 
16. 
Appendix A, paragraphs 68-94, analyzes in detail 
irlcal method for predicting troop casual ties. Basic 


~ 6~fs analysis is the definition of a distance from actual 
tc t d zero beyond which casualties become negligible in 
' 


~ro~ense that the energy received from an atomic explosion 
~ 6 
109 ufficient to produce death or incapacitating injury at 
1! t distance. 
This distance (called y = a+ 3b in the 


t.~th Function, and y = A+ 3b in the Incapacitation Function, 


ations {9) and (10) respectively, of AppendiX A) 


!~~iously is the minimum safe distance from actual ground zero. 


17• 
By the use of values for the parameters, a, A, and 


0 given in Tables X and XI of Appendix A, a table o? safe 
clstances from actual ground zero (Table I) can be con- 
,tructed for the three classes of troop vulnerability defined 
1o paragraph 84 of Appendix A. 


TABLE I 


MINIMUM SAFE DISTANCES IN YARDS FROM ACTUAL 


GROUND ZERO FOR A 40 KT* AIR BURST . 


To Avoid 
To Avoid Incapac~ 


Vulnerability 
Death 
itating ~lury 
Class 
(a + 3b) 
(A+ ':3b 


A 
4300 
5250 
- 
B 
3250 
4050 
- 
c 
I 
2500 
3150 
- 
* To obtain safe distances for other A-Weapons 
of energy W, multiply the distances in this table 
by {W/40)~. ' 
.. 
, 
·. 


18. 
The distances given above are measured from actual 


ground zero. 
An a di tional safet distance for friendly for- 


•ard elements maybe added 
o a low for inaccuracies in the 
delivery or the weapon. 
Delivery accuracy usually is measured 
in tet•rns of the CPE, the radius of the c irc'le of probable 
error, called CEP by trs Air Force. 
The circle of probable 


arror is the circle inside which one-half of all bombs fall; 
the remaining half fall at greater distances from the aiming 
point. 
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19. 
CPE has an experimentally verifiable mathematica~ 
basis. 
The number of bombs falling outside one CPE, two 
CPE, and so on can be calculated. 
However, in ground oper- 
ations, only the fraction of bombs falling at a distance 
from the aiming point and in the direction toward friendly 
troops adversely affects the!~ safety. 
Thus, for an aiming 
point in front of a friendly line, the actual ground zero 
under an air burst may be, say, 500 yards from the aiming 
point. 
The troop-safety question is: 
how much of this 500- 


yard error is in a direction toward friendly lines? 
For 
example, the 500-yard error may be represented by the hypo- 
tenuse of a right triangle with a 300-yard leg toward the 
friendly line and a 400-yard leg parallel to it; or the whole 
500-yard error may be in a direction away from friendly lines• 
and so on. 
· 
' 


20. 
Table II gives the fractions of all bombs which 
may be expected to fall outside of circles of various radii, 
and also the fractions of all bombs which may be expected to 
fall outside of strips of various widths. 
The common center 


of these circles is, of course, the aiming point; the common 
side of the various strips (more literally, half strips)* 
is a line through the aiming point and parallel to the 
friendly troop line. 
The remaining side of each half-strip 
is parallel to the common side and lies between the aiming 
point and the friendly troop line. 
(In other words, only 
those bombs will be considered which fall outside these 
half-strips and toward friendly troops.) 
The radii of the 
various circles and the widths of the various half-strips 
are given in whole- and half-integral multiples of CPE in 
Table II. 
21. 
As an example of the use of Tables I and II, sup- 
pose that the CPE for bombing is 500 yards and that it is 
desired to drop an atomic weapon by aircraft on an aiming 
point 6,000 yards in front of a line of friendly troops, 
some of whom may be exposed in the open, and therefore are 
of Class A vulnerability. 
By reference to Table I it is 
seen that-in this case the minimum safe distance to avoid 
death is exceeded by 1700 yards or nearly 3·5 (CPE) and that 
the minimum safe distance to avoid serious injury is ex- 
ceeded by 750 yards or 1.5 (QPE). 
Entering T~ble II with 
l 


ese numbers, it is seen that the chance of the bomb fall- 
g short toward the friendly line by 3·5 (CPE) or more is 
ly .00002; I.e., only 2 bombs in 100,000 would be expected 
o rall close enough to produce the extremely small per- 


centage of deaths indicated on the tai''l of the Class _!Death 
Function curve of Figure 17, Appendix A. 


* The other half of the strip is the part more remote 


from friendly troop lines. 
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TABLE II 


DISTRIBUTION OF ~CTUAL GROUND ZEROES ABOUT 
TEE AIMING POINT AS A FUNCTION OF DISTANCE 
FROM AIMING POINT: 
(1} IN RANDOM DIRECTIONS, 


(2) IN THE DIRECTION OF ·A FIXED LINE 


,......-pis tance S 
(1) Fraction 
(2) Fraction 


rroxn o.ixning 
falling out- 
falling outside 
point (in CPE) 
side a circle 
a half-strip of 
of radius S 
width S and to- 
ward a fixed line 


....- 
o.o 
1.0 
0.50 
o.s 
o.83 
0.28 
1.0 
0.50 
0.12 


1.5 
0.213 
0.039 
2.0 
0.063 
0.009i 


2.5 
0.013 
0.001 
3·0 
0.002 
0.0002 
G.s 
0.0003 
0.00002 
.o 
0.00002 
------- 


22. 
Again referring to Table II for 1.5 (CPE), it is 


uen that the chance of producing some small percentage of 
J;1 
ur 1ous injuries t~ exposed friendly troops is 0.039. 
That 
( 
~ 
, 
11 , about 4 bombs out of each 100 would be expected to fall 
within 5,250 yards or less of the friendly troop line. 


23. 
Now consider the bombs which might fall 4,500 
yards or less from f~iendly troop lines and therefore produce 
additional injuries. 
Sine~ 6000-4500 : 1500 yards • 3(CPE), 
Table II shows that only 0.0002 bombs; i.e., 2 bombs in 
10,000, would fall as close as this {or closer). Referring 
again to Figure 17, Appendix A, lt is seen that if this un- 
likely event occurred,, no deaths would be expected* and 
only 3 percent of exposed troops at 4,500 yards distance 
would be seriously injured. 
Furthermore, only troops at 


~~e nearest point forward would suffer even this percentage 
or casualties, since troops to their left, right, and back 
or them would be still farther from the burst point. 
Con- 
aequently in this example, the risk to friendly troops 
appears acceptably small, even though the added safety 
dtstanue is only 1.5 (CPE) forward rrom rriendly troops. 


* Actually, the chance is 10 to 1 that there will be no 


c:!eatha. 
Referring back to Table II, it ,is seen that of the 


rraction 0.0002 falling at 3 (CPE) or greater distances 
to•ard friendly lines, a tenth, or 0.00002, will fall as far 
41 3.5 (CPE) and hence at or inside the limiting distance 
tor deaths. 
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24. 
Ir friendly troops had surrounded the aiming 


point in the example just given, the chance or a bomb fallib 
at various distances from them would be read, of course, fro~ 
·the column in Table II which gives the fractions expected t'O 
fall outside circles of various radii. It will be noted that 
these fractions involve random directions and are therefore 
considerably higher than the fractions falling in the d1re 0 • 
tion of a fixed line. 
25. 
In the manner previously illuatrrawd, Tables I and 
II can be used as a basis for either: 
selectlng an aiming 


point at a reasonably safe distance from fixed friendly 
positions; or alternatively, withdrawing friendly troops to 
a rea$onably safe distance from a fixed aimlng point. 
26. 
Calculated risks. 
The safe distances from actual 
ground zero given in Table I preceding may be slightly in-- 
creased under some conditions of terrain or weather: 
for 
example, in a valley which tends to channelize air blast, ox- 
on an exceptionally clear day (visibility greater than 25 
miles) when atmospheric attenuation of thermal radiation is 
near its minimum. 
In the discussion following it will be 
assumed, therefore, that the zero casualty distance from 
actual ground zero for n 40-KT air burst is 5500 yards (5 
kilometers) for Class A targets under terrain and weather 
conditions tending to produce maximum damage-distances for 
troops in the open or in poor cove~. 


27. 
Similarly., if troops are forewarned and are 
crouched in deep{!- .foxholes or are in 11buttoned-up" tanks at 
zero time, (Class C targets), the zero casualty distance 
from actual ground zero will be assumed to b~ about 3500 
yards. 
However, a calculated risk is involved, since such 
troops as had failed to receive or follow instructions 
would receive casualties. 
That is, some of those who exposed 


themselves enough to become Class B targets would be in- 
jured, and some of those who exposed themselves as Class A 
targets would be injured or killed. 
28. 
The analysis of the example in paragraph 21 pre- 


ceding indicates' that there are two factors which determine 
the danger to friendly troops. ~ 
is the .fraction, I** 


~ A deep foxhole or trench, as used nere, means one pro• 


viding a shelter angle of 20 degrees or more for every part 
of the body. 
The shelter angle is measured from the hori- 
zontal in the directiop of the planned air burst. 
** 
I is, of course, an Incapacitation Function, similar to 
those used in Appendix A. 
Here, however, the zero casualty 
distances (y = A+ 3b) are assumed as 5500 yards and 3500 yards 
.for Class.A a.nd. Class. C t.arg~ts respec.tively:, instead of ?250 
y-ards .and ?150 yards' and the estimated damage di~nces nA78 
purposely been made larger than they probably actually are, 
since.the safety of friendly troops in involved. 
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b will be injured at some distance, I• from actual 


•hie d zero. 
The other is the rraction,~, of atomic wea- 


grounwhiCh will rall at a distance, z, or-less, rrom 


P 0~ 
5ndly troops and therefore produce a casualty fraction 
rr e or mora. 
Values of F and or I are given in Table III 


of l 01ass-r-vulnerability-and in Tabla IV* for Class C 
!O~erabilTty. 
A 40-KT air burst and a OPE of 500 yards 
~diUS are assumed. 
29. 
As an example of the usa of these t·a bles, refer 


tirst to the column in Table III for an aiming point 5,500 
ards in front of friendly troops. 
This is the 
11sare 
~!stance'' rrom actual ground zero for Class ! targets. 
The 
table shows, however, that because of delivery errors, 50 
arcent of all weapons can be expected to produce zero or 
:ore casualties; 12.percent to produce 1 percent or more 
casualties; 1.5 percent to produce 5 percent or more casual- 
ties; and so on• 
In addition, the column shows that (50- 


12} or 38 percent of the weapons will produce between zero 
and 1 percent casualties; (12-1.5) or 10.5 percent will pro- 
duce between 1 and 5 percent casualties, and so on. 
Further- 


more, by multiplying the average fractioQ of casualties in 
a given casualty-fraction interval by the corresponding 
fraction of weapons in that interval and adding up the pro- 
ducts, the total fraction of casualties which the weapon 
would be expected to prod.uce on the average can be obtained. 
This fraction is called the INJURY EXPECTANCY in Tables III, 
IV, and V. 


30. 
By comparing I and F, the calculated risk in using. 


a single weapon can be obtained •. Thus, in the column for 
5500 yards. in Table III, it can be seen that despite an IN- 
JURY EXPECTANCY· of only about 0.6 percent total casualties, 
there is 1 chance in 10,000 that a random delivery error may· 
'produce casualties of 25 perc~nt or more ~mong friendly 
troops of Class A vulnerability at distance of 5,500 yards 
from the aiming point for a 40-KT weapon when the CPE is 
500 yards. 


31. 
If Table IV is examined in a similar manner for an 


aiming point at the 
11 safe distance" or 3500 yards for Class C 


targets, it is seen that, in contrast with the case examined- 
previously F does not fall off rapidly with increasing values 
or r, so that there is a 1 percent chance of a random delivery 
error producing 50 percent casualties, ~risk which usually 
•111 be unacceptable. 
Turning now to an aiming point 4000 
rn:rds forward of friendly lines, it is. seen in the appropriate 
c0lumn of Table IV that on the average, the casualties among 


* Tables III and IV supersede Tables I and II of Appendix 


3 or ORd-T-1 (FEC). 
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~ 
0 
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Injury 
Fraction 
I 
,.. 


o.oo 
.01 
.05 
.10 
.15 
.20 
.25 
-30 
•45 
• 0 
.so 
.60 


.~o 
• 0 
·90 
1.00 
Injury 
IExpe ctancv 


TABLE III 


VULNERABILITY CLASS A: 


FRACTIONS OF A~VEAPONS, F, EXPECTED TO PRODUCE TROOP 
INJURY FRACTIONS EQUALING OR EXCEEDING I, AS FUNCTIONS 
OF DISTANCE FROM AIMING POINT TO A FRIENDLY TRo·op POSITION. 
CONDITIONS: 
TROOPS IN MAXTI.HJM EXPOSURE IN OPEN IN CLEAR 


WEATHER OR IN POOR COVER WITH POSSIBLE CHANNELIZING OF BLAST; 
40 KT AIR BURST 500-YARD CPE (RADIUS) 


F FOR VARIOUS DISTANCES FROM AIMING POINT TO FRIENDLY LINE 


4000 
4500 
5-000 
5500 
6000 
6500 
. 


Yards 
Yards 
Yards 
Yards 
Yards 
Yardl!!l 


·9998 
:~~ 


.88 
.so 
.12 
.009 
·99 
.so 
.12 
.01 
.002 
6 


-91 
·58 
.16 
.015 
.ooo4 
5 X 10-6 


.rz8 
·33 
.o56 
.0025 
4 X 10-i 
< 10- 


.65 
.20 
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TA.BLE IV 


VULNERABILITY CLASS C: 


.ooo6 


FRACTIONS OF A-WEAPONS, F, EXPECTED TO PRODUCE TROOP 
INJURY FRACTIONS EQUALING OR EXCEEDING I, AS FUNCTIONS 
OF DISTANCE FROM AIMING POINT TO A FRIENDLY TROOP POSITION. 
CONDITIONS: 
TROOPS IN 20 DEGREE FOXHOLES AT ZERO TThiE; 
40 KT AIR BURST 500 YARD CPE (:aA.DIUS); 
EXCEPTIONALLY CLEAR WEATHER AND POSSIBLE CHANNELING OF BLAST 
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TABLE V 


INJURY EXPECTANCY DUE TO DELIVERY ERRORS FOR EXPOSED TROOPS 


IN THE NEIGHBORHOOD. 
CPE RADIUS 500 YARDS: 
4,0 KT AIR BURST: 
_VULNERABILITY CLASS A. 
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LSI a 


~ 
dlY troops (INJURY EXPECTANCY) will be lower than for 


tr1 6~minS point 5500 yards in front of a Class A target; but 
•o a calculated-risk basis there is now one chance in 1,000 
on s oducing 25 percent or more casualties by delivery errors, 
o! prwith the added safety distance of one CPE forward of a 


e~ 80 
8 c target, compared with only one chance in 10,000 of 


Cl~uc!ng 25 percent casualties in a Class A target with no 
prd d safety distance to allow for deli very errors. 
1 
•d e 
32. 
In applying Tables III and IV it should be kept in 


i d that they apply to positions in thin lines--not to posi- 
nns in depth. 
Thus, in Table III, the INJURY EXPECTANCY 
ti 
0a bout O.b percent for forward troops 5500 yards f'rom the 


isming point, but decreases to only a tenth as much for 
:;oops 500 yards fa~ther back. 
Table V should be used for 


INJURY EXPECTANCIES in line segments or in elements of area 
if any dimension of the area is as great as 500 yards. 


33• 
As a final example of the use of Tables III, IV, 
and v, consider a case in which friendly troops have been 
forewarned and are believed to be of Class C vulnerability. 
The columns in Table III (or Table V) for aiming points 4ooo, 
4500 and 5000 yards forward of friendly Class A targets then 
could be used to estimate the chance. of casualties among such 
troops as had not taken cover. 


34· 
Tables III and IV also illustrate the importance 
of keeping the circular probable errors small if atomic wea- 
pons are to be used in close support. 
Thus for a 40-KT 
weapon, the parameter b in the casualty function is about. 
1000 yards for Class A targets and about 500 yards for. Class 
c targets; i.e., 
two-CPE and one CPE respectively, in the 


case of Tables III ~d IV. 
It follows that, if the CPE for 


Class C targets were made 250 yards instead of 500, columns 
in Tab!e IV would be replaced by columns f~om Table III as 
follows: 


a. 
The column for a safe distance of 3500 yards 
in Table IV would become identical with the more acceptable 
column for a safe distance of 5500 yards in Table III. 


b. 
The column for 4000 yards in Table IV now would 
represent an increased safety distance of two CPE instead of 
one CPE and consequently ·Would be replaced with the column 
from Table III for 6500 yards. 
In ~neral, it is felt that 
the CPE should not .excee.d b/2. 
.Since the casualty fm1otion 


pal~eter b for atanlc weapons· obeys the scaling law 
(W 1'/b 
Is constant for any given target olass)-it follows 
that the CPE also should be chosen by the same scaling law, 
both from the standpoint of effectiveness against targets, 
and from the viewpoint of safety for friendly troops. 
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35· 
Friendly troops should be indoctrinated in passive~ 


defense methods and should be warned of impending local atomic 
attacks, if feasible, so that they may take cover and so de, 
crease their vulnerability. 
In fluid situation~, forward 


elements may require ground-to-air IFF systems and radio links 
to rear CP's to maintain safety from friendly atomic attacks. 


Target Marking and Local Ground Control Systems 


36. 
Aimin~ pointdesignation, guide-in, and tracking 
means must be provided if high delivery accuracy and adequate 
safety for friendly troops are to be maintained. 
These re- 
quirements are particularly exacting when atomic warheads are 
used in close support. 
The following paragraphs discuss ex- 
amples of a few, of many ground-control and target-marking 
systems which may be applicable. 
Other systems, not described 


here, include such developments as Oboe and Lacrosse in the 
United States and the British Decca radio navigation system. 


37• 
When atomic weapons are delivered by piloted planes, 
these systems would be used in conjunction with conventional 
visual or radar bombing to provide an independent check a- 
gainst gross bombardier or pilot error. 
1~ey also could be 


~ 
"zeroed in" on check points in areas where atomic attacks 
might become desirable. 
In these situations the bomb would 


, ~ 
not be released until approval from ground control was re- 


~ 
ceived. 
If it became necessary to abort tpe sortie, the bomb 


M 
\ 
crew would disarm the bomb by removing the fissionable mater- 


~~· 
1 
ial and return to base either with the complete round in "safe" 
C~ · 
(fondition or with the f'issionable mater.ial only. 


~-~~ 
38. 
Ir delivery were by rocket, guided missile, or 


. 
~~>pilotless plane, the ground control and tracking stations 
. · ~yl;i 
should be provided with me'ans for dudding and/or harmlessly 


· 
~ 
destroying the atomic warhead in case of a wild delivery. 


' 
39· 
If delivery were by artillery-fired atomic projec- 
tiles, some device such as an integrating accelerometer might 
be incorporated in the round, or a velocity meter might be 
built into the gun tube, to prevent arming of the projectile 
in case of short fire. 
However, such devices may be undesir- 
able complications in view of the comparative rarity of hang- 
fire and short fires i~ modern artillery. 


40. 
MPQ-2 Radar Tracking and Plotting Equipment 


a. 
The MPQ-2 equipment is a specialized application 
of the SCR-584 gun-laying radar, by means of which the ground 
controller gives pilot and bombardier the following instruc- 
tions by VHF radio telephone to effect either "blind" bombing 
or bombing with ground control: 
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- of hang- 


. pplication 
.he ground 
instruc- 
ln bombing 


(1) 
(2) 
( 3) 
(4) 


Course to be flown. 
Opening of bomb bay doors. 
Calling of time before bomb release. 
Concluding with command to-release 
the bomb. 


b. 
The technique of employment .of the.MPQ-2 gear 
uires careful preliminary planning. 
Approximately two 
req 8 are required for set-up and preliminary checks, after 
d~ch the system is available for use on about thirty minutes 
• otice. 
Its effective range is about 25 miles. 
Subjec·t to 


~ine-of-sight limitations, this range oan be tripled if the 
bombing aircraft carries a responder beacon, the APW-2 
seacon. 
The equipment also functions better if the plane 


carries its own computer which computes the instant of bomb 
~lease by utilizing the prebriefed bomber altitude and 
ballistic data for the aumm~ition to be used. 
The ground 


ear is portable and is transported in two large vans. 
It 


~equires a complement of four officers and thirty men, and 
eay be moved on two to four hours notice. 
41. 
GCA Plane Tracking Equipment: 
The Ground-Control 
Approach system consists of radar tracking gear {giving 
range, azimuth, and elevation) supplemented, by a radiotele- 


~hone link from ground to plane for talking the pilot into 
position. 
GCA e·quipment has a maximum azimuth and elevation 


error of ten mils (milliradians) and a maximum range error 
or about 50 yards. 
The set has the radar line-of-sight range 
limitations. 
The effective range is 50 miles. 
The GCA equip- 


~eot is proven gear which has been used throughout the world. 


42. 
Shoran. 
oran (short ran e aid to navigation) is 


VHF radio-pulse equipment by means of w 
c 
a p 
e or gu dad 


~-~~issile can measure its distances from each of two stations 


simultaneously and thereby establish its position. 
The equip- 


~ent consists essentially of a master pulsar and time-measur- 
ing circuits carried by the plane, and two slave stations, 
usually on the ground, which respond to and repeat the master 
pulse so that a Shoran operator (or automatic device) in the 
plane (or guided missile) can establish distances in terms 
or pulse transit-times to and from the slave stations. 
In 


principle, Shoran is one of the most accurate of present radio 
navigating systems. 
Its effective range is line-of-sight be- 


tween the airborne master and both ground slave stations. 
The latter can use elevated antennas if necessary to increase 
range • 
• 
43. 
In the Mediterranean Theater, in World War II, ~t 
1lfis demonstrated that bomb-release points could be marked and 
controlled by Sboran within a CPE of less than 150 yards, in 
two-thirds of the sorties flown. 
Forsome of the remaining 
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one-third of the sorties, there were no data to establish 
the bombing error, but in the majority of them gross Shoran~ 
operator, bombardier, pilot, or equipment errors occurred. 
44. 
This experience indicates that Shoran alone is in- 


sufficient and should be supplemented by separate tracking 
and command (or approval) means on the ground, to eliminate 
gross arrors in close-support operations with atomic warheads. 
Since the same weaknesses are probably present in other navi- 
gating or guiding systems, it seems advisable to employ a 
separate (additional) ground station for tracking and command 
as a monitor in all cases where safety of friendly personnel 
must be guaranteed. 


~bservation ot Target Damas! 


45• 
a. 
Anatomic-warhead strike against a target 
should be followed up immediately by observation and report- 
ing of target damage. 
The quickest and most satisfactory 
observations would be made from the air in two stages: 


(1) Verbal reports by radio from spotter 
planes. 
(2) Aerial photographs of the target area.* 


b. 
In the instance of an air burst, the atomic 
cloud will have risen to a height of 25,000 feet within five 
minutes and aircraft can enter the area safely at altitudes 
up to 20,000 feet. 
In the instance of a very low air burst 
or ground burst, a somewhat longer period may be required for 
the cloud of radioactive dust to clear the area. 


Multiple Aiming Points and Delivery Timing 
46. 
The selection of multiple aiming points, and the 
delivery of several atomic warheads simultaneously or in rapid 
succession, often will be desirable in order to achieve sur- 
prise and decisiveness in neutralizing enemy sectors or con- 
centration areas.** These actions will require close coor- 
dination and timing to maintain safety and effectiveness for 
friendly delivery-aircraft and to minimize the possibility of 
"fizzles" of atomic warheads. 
47. 
Safety and effectiveness of friendly planes •. If a 


p~ane enters the neighborhood during, or immediately after, 
an atomic explosion, the safety of plane and crew and their 
joint operational efficiencies are subject to the following 
hazards: 


* 
See Appendix ·c, Annex 4. 
** See Annex 4 and also Appendix C, Annex 1. 
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a. 
Air. blast sufficient to damage the plane or 
l ct its bombing run; 
de! e 


b. 
Blinding or pilot or bombardier or loss of 


ni&Ot vision from the atomic flash; 


frotD 


c. 
Excessive dosages to the crew of gamma radiation 
the atomic cloud; 


d. 
Condensation or· colla ction of ra.dioact1 ve parti- 


cleS on the plane or through its ventilating system; 


e. 
Radar clutter from masses of ionized air; 


f. 
Target obscura.tion by dust, smoke, and 


se eondary fires • 


48. 
The first hazard determines the minimtw safe drop- 
ping heights for atomic•weapons by single planes.a.nd the 
safe spacing between planes delivering simultaneous attacks 
in line abreast• 
All six of the effects listed are pertinent 
if a series of air-burst weapons is to be delivered in the 
same region by successive serials of planes, but it will be 
shown below that only the third effect usually will be 
critical. 


49· 
None of these effects need be important, however, 


for underground or underwater bursts. 
Delay fuzes could be 


used in these cases to permit safe retirement of all delivery 


aircraf~ without restriction on the safe height for dropping 
or dive bombing. 


50. 
Following'a high air burst, the minimum elapsed 
time before a plane can enter the area safely is set by the 
rate of rise of the atomic cloud. 
At an assumed safe drop~ 


ping height of 20,000 feet for medium bombers such as the 
B-29*• this time would be five minutes in order to allow the 
atomic cloud to ascend to 25,000 feet or more** and thus 
make the 
hazards from gamma radiation and radioactive con- 
tamination acceptably low. 
This five-minute delay would place 


a 300-knot plane in any following serial about 50,000 yards 
from the explosion. 
A much faster aircraft than the B-29, 


say a 600-knot plane, might reduce the safe dropping height 
for an air-burst weapon of 40 KT or less to around 10,000 
feet, and dec.rease the waiting time to about two and a half 
minute a for aa·cen t of the atomic cToud to safe heights. 
This 


delay again would place the faster plane about 50,000 yards 


* See Appendix E, paragraph 4. 


·!}.-:<- 
The e ffe eta of Atomic Weapons; p. 3 3 and 275-77. 
See 


also Appendix A, paragraph l4b. 
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from the explosion. 
Consequently, none of the remaining 


hazards listed in paragraph 47 could be 8erious, except for 
possible visual obscuration of the target provided the pre~ 
vailing ground winds have both sufficient speed and the corM 
rect direction to blow smoke or dust into unbombed areas. 


51. 
Atomic weapon nfizzles." Stray neutrons in the 


atmosphere (mostly by-products of cosmic radiation} can cause 
a slightly premature atomic explosion of reduced energy, 
called a "fizzle." 
Vast numbers of neutrons are released by 


fission and by fission products during and in the first 
seconds following an atomic explosion. 
Although such neutrons 
are rapidly absorbed by capture in the surrounding air,* 
their initial numbers are so great that residual neutrons in 
excess of the normal density of atmospheric strays will per- 
sist in the neighborhood of an atomic explosion for many 
seconds, thereby increasing the probability of an atomic 
"fizzle" to an unacceptable degree. 
The probabilities of 
such fizzles. obviously may be different for various atomic 
weapons since they can depend upon minutiae of atomic-weapon 
design** which lie outside the scope of this paper. For the 
purpose of the present discussion, it is sufficient to assume 
that no two nearly-simultaneous atomic explosions should be 
planned for aiming points closer together than about two 
damage-circle diameters, and that a waiting period of about 
three minutes should elapse before delivery of another atomic 
weapon of which the damage circle touches or overlaps the 
damage circle of the preceding weapon. 


52. 
The restrictions imposed by the safety of. delivery 


aircraft and the prevention of fizzles, set up working rules 
for the planning of multiple atomic-weapon attacks. 
In 
essence, these rules suggest that a plan for multiple atomic 
explosions to blanket an army sector or concentration area 
should not lead to two nearly simultaneous explosions within 
adjacent damage circles, but should allow instead for a wait- 
ing period of about three minutes between explosions in ad- 
jacent damage circles reg~rdless of the method of delivery. 
Two illustrative examples from the Korean campaign are 
given in Annex 4 of this Appendix. 


TACTICS 


General 
53· 
The following discussion is of~ered to suggest some 


of the tactics which may be developed to increase the effec- 
tiveness o~ atomic warheads against troop targets. 


* 
See Appendix A, paragraph 12. 
** The Effects of Atomic Weapon~: p. 16-17. 
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•fP~ 
~ 4 
The atomic warhead is a weapon for the massive 


5ction of area targets. 
When properly used against such 


destr~s its effectiveness in producing disorganization, cas- 
terSe s' and material damage to ground forces will exceed a 
~alti:Od sorties by tactical aircraft armed with any other 
th 0 us of weapon.~} Furthermore, these re:!!ults will be achieved 
trpe 
small-fraction of the total dollar-cost of any other 


tor aof attack. 
Primary attributes are sudjenness, saturation, 


type omple te coverage of soft targets up to four miles in 
Uld c 
.:i 1 ~,rne te r • 


55. 
The atomic warhead is complementary to conventional 


ons·** It cannot be used effectively against infiltrated 


•~•itions or thin lines in close contact with friendly troops. 
P0'er passive defense tactics which tend to minimize its 
0i~ectiveness include the use of self-contained task forces 
•r less than regimental size; emphasis on mobility, partic- 
olarlY when moving through rear areas or into assembly back 
~ the line of departure; the dispersal of bivouac areas; 
and maximum use of concealment. 


56. 
The· tactics developed by ground commanders, prepar- 


atory to the use of atomic warheads against a numerically 
aupfl rior enemy, should be aimed at preventing the enemy's use 
or passive atomic-defense tactics of the kinds just outlined. 
t is, the enemy should be forced to ~se his numerical 


1uperiority; the tactics used against him should be planned 
to make him employ strength in depth, heavy reserve forces, 
and massive troop concentration. 


57· 
a. 
The effective tac~al use of atomic weapons 


aces a premium on reliable intelligence of enemy positions, 
oncentrations, and movements (see Appendix c); 


I 


b. 
The second critical factor is the total elapsed 


t.tme between target identification and delivery of atomic 
attack. 
This time should be cut to the absolute minimum 


ross1ble (see Appendix D). 
In fluid situations it may be 


cessary to reconnoiter the target shortly before zero time 


to verify its continued presence. 
Many targets--reserve 


troops departing from an assembly area, for example--may 
1u1pate in two to four hours. 
· 


Defense of a Position or Line· 


58. 
Near the line of battle. a. 
Once forces are in 


"'lf''tact, the nearest aiming point for atomic weapons against 
.tF!cking enemy forces will generally fall in his artillery 


See Appendix I 
See especially paragraph 58b. 
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area or in the area of the rear e laments of the front-line 
forces, since the safety of friendly troops from 'a 40-KT 
air burst will require either that actual gro~d zero be at 
least 5,500 yards forward of friendly exposed outposts,* or 
that these outposts be dug-in and forwarned, or withdrawn 
to a safe distance shortly before zero time. 
Enemy casualties 
then would be heaviest in his artillery and service areas 
and among the rear elements of the front line forces. 
If 
his forward infantry elements are advancing or are prone or 
shallowly entrenched, their casualties also may be compara- 
tively heavy.** If they are deeply entrenched, enemy in- 
fantry casualties forward will be comparatively light. 


b. 
In such a situation, the primary weapons 
against his most forward elements generally will have to be 
artillery and small arms, unless the defending commander can 
withdraw his own forward elements unobserved shortly before 
zero time. 
In general, the destruction of ~he enemy rear 


elements, as an organized force, will cut off and·axpose the 
forward elements and should make them very vulnerable to 
conventional arms. 


59· 
Enemy reserves. a. 
One of the most lucrativ~ 


atomic targets is a force of reserve troops massed to ex- 
ploit an expected breakthrough. 
Such troops are not likely 
to be well dug-in before the attack. 
However, they are 
likely to reach maximum vulnerability to atomic weapons 
shortly after the attack on the line gets under way, since 
they can be expected to leave shelter and move into maximum 
concentration preparatory to jumping off. 
An atomic attack 


delivered at this critical time would produce very heavy 
casualties and would probably disorganize the enemy to such 
an extent that the whole breakthrough effort would fail.*":H} 


b. 
The planning of such an atomic attack should 
provide for not less than one atomic weapon to disorganize 
and not less than two atomic weapons to neutralize a reserve 
division of NKA or CCF size. 


60. 
Reserves in bivouac often present excellent targets 
of opportunity, provided they can be located and identified. 
An atomic-weapon burst e>ver such a ··spotted bi vou~c area dur- 
ing the day or, preferably, shortly after dark in the case of 
CCF, could inflict severe damage to perscnnel and materiel. 
Dispersal to minimize casualties to this type of target might 
be expected after a few attacks. Dispersal would restrict 
* See paragraphs 16~35· 
** See Annex 3, Defense of a Perimeter. 
*** See Annex 1, Appendix C, the CCF Attack on Line Baker 


as an example. 


114 


~~A PONS - 


t -line 
:-KT 
) be at 
cs I* Ott 
:rawn 
:asua.l tie 
~reas 
• 
If 
'::me ott 
::npara ... 
in- 


s 
to be 


der can 
oefore 
rear 
se the 
to 


ive 
ex- 
likely 


18 
since 
1ximum 
::.tta.ck 
c;.vy 
) such 


~1. ·!HHf- 


10Uld 
,nize 
·eserve 


targets 
ified. 
a dur- 
case of 
riel. 
t might 
riot 


, Baker 


~ 
my's freedom of movement and hamper his command and 


enieal control of his troops. 
olit c 
6l 
Enemy penetrations in force. 
Penetrations in 


ths above regimental size may be defeated with atomic 


,trengs 
This operation would require care in coordination 
apOP • 
timing. 
Containing forces would have to be used against 


bead of the column only, since they would be within 
ic-weapon range 1.f attacking the column on the flanks. 


!t~~d zero would be located near the center of strength in 


~r column, say about 5,000 yards back of the leading elements. 


offensive Ground Operations 
-62. 
Breakthrough. 
Breakthrough operations supported 


atanic w~apons would be organized and exploited somewhat 


differentl~ than would the same maneuver with conventional 


•~apons. 
he following procedures might be used. 


a. 
Preparation. 
Outpost and forward elements. 
.ould be pulled back into the MLR shortly before zero time. 
fhe abandoned ground would .be covered by HMG, mortar, or 
light-artillery fires, if necessary to keep the enemy from 
::::oving up. 
One or more 'fines of ground zeroes for the atomic 


attack would be laid out at least 5,500 yards from friendly 
~LR (assuming a 40-KT weapon), and covering enemy's MLR and 
artillery positions. 
There would be no requirement for con- 


c~ntrated area artillery fires or carpet bombing, since this 
role would be taken over by two or more atomic weapons spaced 
about 6,000 yards apart along enemy's MLR .(assuming a Class 
B targeMt-). 


b. 
Attack. ·. Infantry jump-off . time from friendly 


WLR might take place 10 to 30 seconds after the last atomic 
air'burst and could expect to meet negligible opposition in 
mopping up remaining enemy forces in the gap. 
Counter 


battery. or support-fire by own artillery would be directed, 
as necessary, against any remaining enemy outposts or enemy 
positions on the flanks of the breakthrough. 


c. 
Exploitation. 
Mechanized forces from reserve 


areas would arriv~ In times of march p}anned to bring them 
1nto the breakthrough gap shortly after zero time. 
They 


would pass through the forward infantry forces, roll up the 
flanks of the breakthrough and penetrate to the rear. 
Atomic 


attacks would be used to neutralize any enemy reserve~ w1th- 
1n effective march of the breakthrough. 
· 


63. 
Placed charges·· in offensive .operations, including 


gu5rrilla warfare and sabotage. 
All atomic warheads can be 


* See paragraphs 84 and 104, Appendix A. 
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placed as mines on-ground or un~er the surface by ground 
parties, to accomplish major demolitions. 
These may be 
placed by advance parties to neutralize an area preparatory 
to advance of the main forces. 
They form an effective sabo- 
tage instrument for use by guerrillas, and airborne or in- 
filtrated troops, to accomplish major destruction and weaken ... 
ing of positions behind enemy lines. Methods of time-delay 
fuzing are possible to permit retirement of the ground parties 
or guerrila bands. 
Coordination of such activity with offen- 
sive action by friendly forces can be extremely effective in 
disrupting and de6troying a defending position and defending 
forces. 
Annex 2 of this.Appendix also discusses an example 
wherein shallow underground brusts of atomic Wf. ·;>ons, either 
placed by hand or delivered by dive bombing, can be used 
against defiles along a supply route, to effectively inter- 
dict the MSR ·or block a line of retreat. 
64. 
Other offensive operations. 
Other offensive opera- 


tions, such as neutralization of an area preparatory to es- 
tablishing a bridgehead, elimination of major pockets of 
resistance, and pursuit, could be supported by atomic weapons 
in ways which are reasonably obvious. 


Disengagement and Withdrawal 
65. 
Disengagement and withdrawal may be difficult to 
accomplish* if the opposing forces are large or if enemy 
pressure is heavy. 
If atomic warheads are used by the with- 
drawing forces to effect disengagement under pressure, the 
foll9wing sequence might be used. 


a. 
MLR. 
The main line of resistance should be 


prepared and he!a in sufficient strength to force the enemy 
to redeploy and mass his strength against it. 


b. 
Atomic strikes against attacking forces. 
The 


first atomic attacks would be delivered against the enemy's 
front line troops in a manner similar to that outlined pre- 
viously under the heading Defense of a Line (paragraphs 58-61). 


e. 
Atomic strikes against enemy reserves. 
Enemy 
reserves within effective march of friendly MLR should be 
located and disorganized by atomic strikes against them. 


d. 
Atomic stTikes against enemy MSR. 
The wi\n- 


drawing forces would deliver atomic strikes against enemy MSR. 


* Generally not applicable to NKA and CCF, whose rate of 
movement is slow compared with mechanized UN Forces in Korea. 
Possibly even more important is the absence of any NKA or CCF 
Tac Air forces to hamper withdrawal. 
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~would bury short-time ruzed atomic charges in their 
~1 ~ 0 discourage and disorganize pursuit by the enemy. 
r••r underground bursts would produce major craters and 
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r'd direction or pursuit. 
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Neutralization of Large and Very Large Areas 
-66. 
The tactics discussed thus far have been based on 


election of one to several separate target areas for 


thea~k by atomic, bombs. 
This weapon also may be used to 


~!iiver massive attacks on areas of a hundred square miles 
or more • 


67 •. For example, suppose that five CCF armies (organi- 


ation strength 38,500 men per army and ac~ual strength about 


' 0 000 men per army) are known to be located in an area of 


~00 square miles. 
An effective carpet-bombing attack against 


;uch a target with conventional weapons would not be feasible,* 
first, because the number of sorties required would exceed 
the availability of bombers, and second, because a target of 
this nature probably would be too diffuse for profitable 
attack. 
In contrast, it can be shown that a target of this 


large and diffuse nature can by attacked pror1tab1y with 
atomic bombs and that the delivery or such an attack would 
require only about a dozen sorties. 


68. 
For definitiveness in discussion, it will be assumed 


that intelligence sources, topographical features, and avail- 
able cover indicate that the above 150,000 troopa are within 
an area of not more than 240 square miles nor less than 180 
square miles and that the more probable area ia 200 square 
miles. It also will be assumed that there are no large troop 
concentrations which can be singled out for pin-point attadks. 
That is, the troops will be assumed to be randomly and diffusely 
distributed as small organizational groups in light cover with- 
in the target area. 
Three questions then may be asked: 


a. 
What is the approx1~te maximum number of 40- 


KT bombs required to produce at least 50 percent casualties 
in the area? 


b. 
What is the minimum number required to produce 
at least ;o percent casualties? 


c. 
What is tbe minimum number requ1re~ to produce 
40 to 50 percent casualties? 
· 


69. 
The maximum number of bombs required to produce 50 


* 
See Appendix t for a more de tailed dis cuss ion~ 


117 


,, 


TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


percent or more casualties obviously would be based on the 
assumption that the troops occupy the largest area of 240 
square miles. 
The total target area then would be about 


750 million square yards and the average troop density would 
be 200 men per million square yards. 
The plan of attack 
would be made by laying out a succession of aiming points on 
a map of the area so as to cover the area with target circles, 
each of about 6,000 yards diameter and 30 million square 
yards area.* This procedure then would indicate 25 aiming 
points (25 times 30 million square yards equals 750 million 
square yards) and hence would require 25 bombs. 
The expected 
casualties per bomb can be determined by reference to Figure 
3 of Annex 1 in this Appendix. 
For a troop density of 200 


per million square yards and target diameters of 6,000 yards, 
the average expected casualties per 40-KT bomb are 3,600, 
giving a total casualty expectation of 90,000 for 25 bombs 
or 60 percent of the troops in the area. 


70. 
The minimum number of bombs to produce 30 percent 
casualties would be determined by laying out aiming points 
8,000 yards apart to cover the smaller area of 180 square 
miles (560 million square yards) with target circles, each 
8,000 yards in diameter and 50 million square yards in area. 
The number of bombs required then would be 11. 
If all 


, 150,000 troops actually were in the 560-million-square-yard 
area, the troop density would be about 270 per million square 
yards and the expected casualties would be 5,400 per bomb, 
giving total casualties of 59,000.from 11 bombs. 
However, 
the troops actually might be occupying the entire area of 
240 square miles, giving an average troop density of only 
200 per square 
mile, and 4,000 casualties per bomb. 
In 
this case, the total expected casualties would be 44,000 
instead of 59,000;',i.e., 29 percent instead of 39 percent 
enemy ca,sual ties. 


71. 
The intermediate number of bombs to produce 40 to 


50 percent casualties would be spaced about 7,000 yards 
apart (target circles of 40 million square yards) to cover 
the more probable target area of 200 square miles, (total 
area 620 million square ~ards; average troop density, 240 
per million square yards). 
This plan would require 15 bombs. 
The expected casualties would be 4,800 per bomb and the total 
expected casualties would be 72,000 for a troop density of 
240 men per million square yards. 
Here again, however, the 
troops might be distributed over the whole area of 240 square 
miles, so that the expected casualties would be 4,000 per bomb 
or 60,000 total expected casualties. 
The above numbers then 
correspond to a minimum of 40 percent casualties and a 
maximum of 48 percent for a 1)-bomb attack on the area. 
* See paragraphs 57-61 and particularly Figure 10 of 
Appendix A. 
See also Annex 4 of this Appendix. 
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72. 
The preceding analysis indicates that future major 


iCS may include the systematic neutralization of entire 
,,.ctts by massive attacks delivered in one to two hours with 
rronic weapons. 
Since the conditions assumed in the preced- 


ato~analysis presuppose nominal cover, it.follows that even 
~g use troop deployments in rear areas must be dug-in for 
dif{ection when the threat of massive atomic attack is present. 
pro 
HARAOTERISTICS OF CCF TACTICS IN KOREA INFLUENCING TACTICAL 
~JMENT OF ATOMIC WEAPONS* 
!::---- 
. 
7;. 
CCF holding a position against UN forces, or in 


attack, ar.e able to bring heavy forces to bear within a few 
nours•. Therefore they must be assembled, at times, in dense 
concentration in order to accomplish this. 
In the general 
sovement toward an area of engagement, CCF columns appear to 
advance by the easiest avenues of approach and the most nego- 
tiable--the MSR•s, the feeder roads, stream beds and valleys. 
fbere is no stealth in the approach; they come in erect, some- 
times walking, sometimes at a slow run; they often use bugles 
and whistles for signaling and for psychological effect. 
They 


rrequently stop to loot and pillage during the course of the 
attack. 
In the attack, they seldom come over and down the 


ridges, but move around hill bases and through the draws. 
This pattern seems to be almost invariable. 
74. 
Enemy main forces usually attack at night, fre- 


quently taking advantage of periods before moonrise~H} and 
when held or repulsed, withdraw just prior to dawn. 
During 


the day they probably concentrate either in villages or under 
cover. 
The systematic use of village cover seems to be 
1tandard procedure with the CCF; they take refuge in the 
native huts in numbers which would be unthinkable. to any 
vestern force. 
They concentrate their field forces in this 


~anner during daylight hours, using village conc~alment ad- 
Jacent to their .line of advance and main object of attack, 
chiefly because there is no other place to hide, except in 
eaves or heavily forested areas. 
Whole armies cannot hide 


themselves in man-made works and yet escape detection by normal 
use of air reconnaissance, despite their consummate skill in 
clll'llouflage. 
Likewise, they cannot deploy on ridgelines or 


among hilltops and remain capable of reassembly within a 
lr!!All enough interval of time to parmi t them to achieve a ffe c- 
t1ve concentrations against a mobile opponent. 
To deny these 
* Drawn· largely from ORO-T-7 .(EUSAK)., In.fantry Tactics in 


Korea, and ORO-T-8, (EUSAK), North Korean Logistics and Methods 
or Accomplishment. 
. 


iH< 
See Appendix ~, Annex 1. 
The attack on Line B (Imjir.) 
':In 31 December 1950, began before midnight. 
Moonrise occurred 


JtJs t after midnight. 
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forces any use of village concealme~t or natural cover by 
burning them out or putting them under light at night would 
reduce the effectiveness of such furtive tactics and be an 
essential step toward the disruption and paralysis of their 
operations. 
Thrown upon the open countryside, they would 
lose effective mobility in any season. 


75• 
When CCF tactical forces harbor in wooded region~ 


they sometimes cut the trees halfway up the trunk and bend 
the upper portion over so as to give themselves greater 
· 


concealment. 
76. 
CCF forces often attack UN forces diagonally to t~ 
MSR from flanking heights. Trails from the hills, subsidiary 
stream beds and gulches very·often lead into the UN MSR diag- 
onally. 
Hence the most probable location of their main forces 
in any,local action may be in the flanking heights to the UN 
MSR just behind their holding forces. 
These main forces will 
generally be under cover, but not dug-in or under any apprec- 
iable physical protection against bombing. 
Friendly air has 
not b~en able effectively to located CCF in force along the 
opposing MSR or elsewhere.* 


77• 
CCF are almost invariably committed to an attack on 
one line, with no options. 
This holds true of divisions, as 


of battali6n and company formations. 
Each unit is usually 
given one set task. 
Each appears to persist in this task as 
long as any cohesive fighting strength remains. 
When beaten 


back, CCF appear planless and aimless, incapable of rallying 
toward some alternative.objective. 
Troops withdraw and sit 
on the count17side. 


78. 
IllumiDation of any kind placed on the CCF front 
line forces produces disturbances bordering on panic, and 
frequently forces recoil. 
Defensive wire in any form like- 
wise confuses and disturbs them and they invariably stop and 
try to crawl under it or over it, thus exposing themselves 
and suffering heavy casualties. 
Following waves of CCF 


troops may then pass through over the bodies. 


79• 
Air strikes apparently produce a noticeable and 
immediate shock to morale of CCF defenders even though the 
damage from the bombing and strafing may not be high. 
Enemy 
fire from p9sitions under such attack may go silent for 
periods.varying between 10-20 minutes, depending upon tba 
extent of damage and disarrangemen-t done. 
* See Appendix C, An~x 4 for details of an aerial method 
for locating and evaluating personnel targets. 
See also. 
paragraph 83 of this Appendix. 
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80 
CCF patrols are adept at probing UN defenses, 
;wiftly from one point to another, to find the weak 


LOgin the defense. 
Rather than attempt a frontal attack 


;;:>tnt defensive point, penetra tiona are usually made between 
~ •rront-lina units, where a gap has been discovered or 
~~ ted, and forces are poured through in large numbers to 


a it the opening. 
On the night of 31 December 1950, 
,~plO considerable probing by patrols, sometimes in company 
a!te~gth, a gap between the 11th and 12th ROK Regiments of 
ttr-6 r 
8 on Line B (Imjin) was entered and penetrated. 
CCF 
I co ; poured through in about Division strength about two 
tro~; before midnight,* proceeded quickly to disperse the 
b~ender's flanking forces, and in a short time forced UN 
•l tbdrawal to a new line. 


81. 
Analysis of tactics and terrain·, and patrol and 


olding-force operations in the field, can lead to predic- 


~1ons of the probable location, at a specific time, of enemy 
troop concentrations. 
Support must actively be given to 


this by extensive use of photo reconnaissance and immediate 
and expert photo interpretation. 


82. 
Dispersal rather than any special techniques of 
furtive tactics is the method mainly used by the CCF to 
avoid detection and damage from the air. 
Sma 11 groups 


scatter, and pull rice sacks or straw over them; hence they 
blend 
s 
rrain. 
t the speeds and heights 
t which UN attacking planes and photo-reconnaissance planes 


have invariably flown,~H} such targets have been almost im- 
possible to detect. 


83. 
However, visual observatio~s from low-flying, slow 


Mosquito planes show that the distribution of CCF troops is 
not abnormal near the line of battle. Figure 1 shows the 
distribution of CCF troop targets**-l~ sighted during the per- 
iod 18-24 No.vember 1950 before firm contact with UN forces. 
Figure 2 shows the distribution for 25-27 November when firm 
to heavy contact was first established. 


84. 
The above discussion of CCF tactics indicates a 
considerable degree of success on the part of the enemy in 
overcoming his deficiencies in·equipment, logistics, and 
weapons. 
It also indicates his vulnerability to atomic 
attack. 


* 
See Appendix C, Annex 1. 
· 
. 
** See Appendix C, Annex 4 for a discussion of needed 
improvements in photo reconnaissance, including increases in 
vertical scale • 


'~~-~ Data from ORO-R-3, Appendix B, Annex 3, 
11Analysis of 
Targets Available, Based on Mosquito Records." 
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EXAMPLES OF POSSIBLE TACTICAL APPLICATIONS OF ATOMIC 
WEAPONS IN KOREA 


:A-1;-Gmi-o w, apon s-in-K~rell 
85. 
Examples of possible tactical applications of 
atomic weapons in Korea are more fully described in other 
sections of this report as follows: 


- 


a. 
Interdiction of a supply route. 
Annex 2 of 
this Appendix describes the expected results from the shallow 
underground btirst of a 20-KT weapon. 
It shows how this 
single burst, if accurately placed, can completely interdict 
the MSR on the Nomdae-Chon defile for a long period of time 
by the great physical havoc 1t produces, at the same time 
preventing effective repairs by virtue of severe radioactive 
contamination of the area. 


b. 
Perimeter defense. 
Annex 3 of this Appendix 
describes methods (or defensive action using atomic weapons, 
with the Pusan perimeter as an example. 
Several situations 
are discussed emphasizing safety to friendly troops as a 
criterion. 
In a withdrawal it would be possible to effect 
these tactics under cover of the resulting enemy disorgani- 
zation. 
The situation is an assumed one. 


c. Attack on a stabilized line. Annex 1 of 


Appendix C describes the vulnerability of CCF and NKA de_. 
ployed against the ~bilized line B (Imjin River) 17·31 
December 1950. 
The situa_tion represents build-up of enemy 
forces to sufficien"j:; strength for attack. 
On 31 December, 
just before the attack, concentrations were high enough to 
present very lucrative targets for atomic weapons. 


d. 
Taechpn, Korea, as a probable target. 
Annex 
2 of Appendix C discusses the expected effect of one 4o KT 
atomic air-burst on the CCF 66th Army (Corps) presumed to 
have been in the neighborhood of Taechon, Korea, on the 
night of 25-26 November 1950. 
The attack would probably have 
produced 15,000 casualties out of a total of 28,000 troops, 
with resultant disorganization and neutralization of the 
CCF 66th Army. 
. 


e. Location of tar eta from dail intelli ence 
summaries. 
Annex 
o 
Append 
C represents results or-- 
searbh of Daily Intelligence Summaries for enemy targets 
that would be lucrative for atomic-weapon attacks. 
In gen- 
eral, troop densities as presently reported by intelligence 
seem too small to represent worthwhile targets. 
However, 
it may be that these low densities are not real but are the 
result of restricted intelligence. 
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f. 
Multiple delivery of atomic weapons. 
Annex 4 
AppendiX B discusses requirements for timing and sequen- 


of 1 delivery, in an atomic attack on large targets which 
tiauire more than one atomic weapon for decisive results. 
~q enemy disposition of 67,000 CCF troops on 27-29 December 
•080 in the Chorwon-Kumhwa-Pyonggang triangle 
and of 


1~5000 ccF-NKA troops in the Wonju bowl on 7-B January 1951 
1 ' cited as examples. 
are 


g. 
Target of opportunity. 
Annex 1 of Appendix D 
discusses time factors in the development and recognition of 
a target of opportunity and the subsequent operational action. 
Tbe need for a joint intelligence-operations process is 
stressed. 
The particular example chosen is the discovery 


of an enemy regiment northeast of Chipyong-ni on ground above 
tbe Hukchon River at 0900 on 10 February, and carries.the 


1ction through to 1940 on the same night, when air support 
reported results. 


• 
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APPENDIX B, ANNEX 1 


TARGET EVALUATION ~ND INTELLIGENCE R~UIREMENTS 


1. 
In Appendix A, weapon effects have been discussed 
in detail, including percentage casualties to troops in var- 
ious situations as functions ot distance from ground zero 
and of burst height. 


Nature of Errors 


2. A study has been made of the effect when errors, 
~i, introduced as the result of inaccuracies in intelligence 
information concerning the location of a target-center, are 
added to errors in delivery of the weapon, ~d. The square 
of the probable error is L2 = o-i2 -t' O""d2. 
;. Two cases are considered: 


a. 
An area target with troops uniformly deployed 
over the area. 


b. A line target with troops uniformly deployed a- 
long the line. 
(This is also applicable to a long target 
of shallow depth.) 
4. 
Figure 1 gives the total number of troops in target 
areas of various sizes, required to yield given numbers of 
casualties when' L= 1,000 yards. 
It is applicable to troops 
in Class B targets as defined 1n Appendix A, paragraph 84b. 
For example, to receive 10,000 casualties per bomb in a cir- 
cular target of 6,000 yards diameter within which troop de- 
ployment6is uniform, lb,OOO troops must be within the area 
(28 x 10 
sq yd). 


5· 
Figure 2 gives similar representative curves when 
L= 2,000 yards and compares them with a curve (dotted) from 
Figure 1. 
It will be noted that larger troop concentrations 
are required to produce ~he same number of casualties for 
larger ~when the area is small, but for areas in excess of 
10,000 yards diameter, the concentrations required approach 
the same value. 
· 
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Height of burst 3,500 teet. 
·(d) 
Men in open (Class B target, Appendix A, Table XII) • 
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N 
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...., 
0 


~ 
6. 
Figure 3 presents the data of Figure 1 1n terms of 
bar of troops per million square yards. 
It demonstrates 


~umt a minimum of 48 troops per million &quare yards is re- 
t~red to produce one thousand casualties per bomb whenever 
qu target diameter exceeds 10,000 yards. 
(Large areas may 


tbetreated as approximately circular.) For larger required 
b:sualties (N), the minimum copcentration is 48N/l,OOO troops 
c r million square yards. 
pe 
7• 
Figure 4 presents data for line ta~gets, showing 
be number of troops per thousand yards of line requireq to 
troduce one ~housand casualties per bomb, along lines of var- 
lous lengths. 
It may be seen that.a minimum of 195 men per 


thousand yards is required whenever the length of the line 
exceeds 10,000 yards if the troops are m the open, and a 


1311n1mum of 260 men per thousand yards is required when the I. 
11 greater. 
For lar.ger casualt}" requirements (N), multiply 


the minima just mentioned by Nfl,OOO. 


8. 
The figures demonstrate quite clearly that when an 


area target exceeds 10,000 yards diameter, or a line target 
exceeds 10,000 yards in length, 4 need not be less than 2,000 
yards. 
Assuming that bomb inaccuracies give a OPE of 500 
yards, this means that the intelligence probable error,01, 
can be practically 2,000 yards if the target is 10,000 yards 
in diameter,·;,ooo yards if the target is 12,000 yards in 
diameter, 4,000 yards if the targe.t is 14,000 yards in dia- 
meter, and so on. 
That is, the allowable probable error in 


intelligence,· a'i, is approximately O'i • (D-6000)/2 yards, 
ror target diameters, D, of 10,000 yards or more. 


Application of the Method 


9· .The results just given may be applied to the case 
of ,the 66th Chinese Communist Army at Taechon (Appendix C, 
Annex 2), as an illustration. 
Treating this Army as an area 


target of 25 million square yards with 21,500 troops, yields 
14,500 casualties for l: • 1,000 yards. 
If I: • 2,000 yards 


1s chosen, the yield is only 11,500 troops. 
It is to be 


noted that in Annex 2, Appendix c, the analysis was based on 
a ground zero close to the center of the target and yielded 
about 15,000 casualties. 
The present analysis shows that an 


error in ground zero of 1,000 yards would have made prac- 
tically no difference in total casualties • 
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INTERDICTION OF A SUPPLY ROUTE 


(TERRAIN AND WEAPON REQUIREMENTS) 


1. 
The use of atomic expl·osions to block passes has 
been advocated. 
Th$re are two misconceptions generally prev- 


alent, however, which must be dissipated before this use can 
be properly considered. 


a. 
The first is that an air burst can be effectual 


in producing disturbance of the earth sufficient to achieve 
the desired earth and rock movement, whereas actually an air 
burst ~roduces only superficial earth disturbance. 


b. 
The second is the po.pul,ar idea that a pass 
ordinarily represents a defile, whereas in Korea it is 
usually a low passage across a sharp ridge which cannot be 
blocked. 


2. 
Ir, however, the pass approaches are examined, 


defiles can often be round with steep, high walls which can 
be effectively blocked by shallow underground bursts of atomic 
weapons, delivered by dive bombing or planted as mines, these 
methods being the only ways to a:qhieve the required accuracy. 


' 3. 
An example which has been selected to illustrate the 
procedure is the Namdae-Chon route in the vicinity of Song- 
sambong (52SCT584866) on the 1,000-meter universal transverse 
mercator grid. 
At this point, the Keigen main-line railroad 


enters a tunnel. 
4. 
Figure 1 (A) .shows the profile along a line extending 


southeast f~om the point (575872) for 2,300 yards to.the point 
(592861). 
14igure 1 (B) shows the expected .profil:e after deton- 
ating a 20 KT atomic warhead about SO feet below the surface 
at position lOOOM on the profile. rhe effect is to wipe out 
the tunnel entrance, and probably the entire tunnel, to dis- 
turb very seriously the eourse of the river, to produce ground 
breakup for about 1,000 yards in all directions, and to create 
a situation in which unknown amounts of radioactive material 
will contaminate a critical area. 
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APPEND IX B, ANNEX 
~ 


DEFENSE OF A PERIMETER 


Stabilized Situation 


1. Much of the preceding discussion of tactical atomic 
bombing has been directed toward possible employment against 
targets of opportunity. 
In such use exact and r.apid intelli- 
gence is a crucial factor. 
Speed of decision and execution 
are also vital to placing the bomb on .the target before the 
opportunity is lost. 
(See Appendices c, D, and F.) 


2. 
There are more stabilized conditions, however, 
which permit carefully planned use of atomic weapons. 
Typi- 
cal of such stabilized situations is the complex of actions 
and counteractions associated with attack upon and mainten- 
ance of a defensive perimeter. 
A perimeter line, with secure 
flanks and defended in force, would require a substantial 
concentration of enemy troops first to contain and then to 
penetrate the position. 


Disposition of Forces: 
Hypothetical Example 


~. a. 
UN forces, estimated at 14 effective. divisions, 


presumab~y have the capabi~ity of establishin~ a perimeter 
defense about· ·the port· of Pusan a long a line approximately 
50 miles in length. 
Such a situatiqn might require 10 divi- 


sions -in the line and 4 in reserve. 
. . 


b. 
Estimating.~O divisions as his strength, the 


enemy_ might place 12 divisions on the line with ltl divisions 
in undetermined locations in the rear. After a short period 
of line contact it would be normal 'for UN intelligence to 
have identifie'd in number, designation, and general location, 
the 12 epemy divisions in contact •* 


4. 
With 12 enemy divisions on the line in an average 


depth·of 1.5 miles,.use of atomic weapons may be planned to 
permit UN forces to withdraw from the perimeter (and the 


* See Appendix C, Annex 1, as an example. 
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~ 
ral area, if necessary). 
Various limitations in this 


g&ne of line action must be analyzed, however, :~rare any 
~~tstic assumptions of bomb capabilities may be made. 


is of Computations 
~ 
5• 
In Appendix A the characteristics of atomic weapons 


6 been discussed, and some representative effects and 


b~!ttations described as functions of height of burst, meta- 
l ological conditions, terrain, and distances from ground 
orro and aiming point. 
In Appendix B are discussed safe dis- 


':nces from friendly troops, and the tactics and organization 
t quired for the employment of atomic bombs in support of 
reound operations. 
The information described in these two 


gr ndices will be used 'in the following two situations and 
~h~r variations, to analyze the possible use of 40-KT atomic 
weapons in a perimeter defense. 
A OPE of 500-yards radius 
to allow for weapon delivery errors will be assumed through- 
out this discussion. 


Tlt'O Si tua tiona 


First Situation;- First Variation: 


00 Yards from Friendl 
Line 


6. 
a. 
Figure 1 presents the effects on front-line 
troops, in the open, of exploding a 40-KT atomic weapon at 


~,500 feet, on a clear day with visibility of 12 miles, over 
a point 6,500 yard~ behind the enemy front line. 


b. 
From Appendix B the limit of friendly personnel 
damage from the physical effects of the bomb is 5,500 yards 
from ground zero. 
Adding 1,000 yards, or twice the OPE of 


500 yards radius to allow rn~ errors in delivery, makes the 
aiming point 6 1 500 yards from the troop line. 


c. 
Figure 1 then presents an estimate of the 
number of casualties among the enemy forces deployed uniformly 
along a 50-mile line to a depth of about 1-5 miles or 2,500 
yards. 
The number of enemy troops within the region of 
interest, which is ~n area 7,500 yards long by 2,500 yards 
deep (or 18.75 x lOb square yards) totals 9 1 ~75• 
About 3,700 
of these enemy troops, in the region within the 5,500 yard 


.circle~ will be arrected by one bomb. 
These numbers are 


based on 12 divisions, 9,000 men per• division, giving a den- 
B1ty of about 1,500 men per square mile or 500 men per million 
square yards. 


f. 
a. 
In this vulnerable area about 350 men will become 
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~ 
ltiaa from the effects of the bomb. 
Hence, it is seen 


c•sus. onlY 3 50 men or about 4 parcen t of 9, 375 men in the 
~s.t in'the front-line area will become casualties from a 
oP130 
0 n tbe aiming point of which is 6,500 yards from the 


wre~~ndlY forces. 
The danger to friendly troops .on the front 


!t' e in this situation is essentially zero •. (See Tables 
i~ and V, Appendix B.) 


b.· The meager results of such use or atomic bombs 


s.inst front-line forces under such conditions emphasizes 


~e necessity for bringing the aiming point much closer to 
th8 front line. . 
8. 
Enemy reserves, assumed to be about 18 divisions 


s.nd deployed roughly four miles to the rear of the front- 
line forces·, may be affected rna tarially by using' an aiming 
point 6,500 yards from friendly front lines. 
However~ inad- 


equacies of intelligence as to locations, strengths and de- 
ployments defeat any attempt to evaluate theoretically the 
resulting damage against such forces. 
In the situations 


studied here, the front-line forces opposing the perime.ter 
11ne are presumed to be the primary target. 


9• 
Under the conditions described, the atomic weapon 


would be ineffective as an aid to perimeter defense. 


10. It consequently becomes necessary to consider ex- 


ploding the weapon closer to the t:ront line in order to obtain 
substantial effects against enemy front-line forces, in the 
defense of a perim.eter line which has been set as the Pusan 
Inner-Defense Line. 
Such an action cannot be made during 
the time of an enemy attack since close contact cannot usu- 
ally be avoided at such a time. 
The use of the weapon closer 
to the front line must therefore be made against line forces 
which are temporarily static, thus creating a "planned 
target." 
It is with this assumption that the following an- 


alyses are made, of the effectiveness of atomic weapons 
against enemy front-line forces. 


First Situation;- Second Variation: 


Aimini Point 5,500 Yards from Friendiy Troop Line 
:lMen _ n Open) 


11. a. 
In Figure 2 is shown·an evaluation of the 
results o.r exploding a. .40•KT atomic weapon at A he.ight _or 
3,500 feet on a clear day with visibility of 12 miles, over 
a point 5,500 yards from the enemy front-line forces, which 
ia also the safe distance. from ground zero for friendly 
troops in the open. 
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o. 
The only troops out of a total of 11,400 men, 
rrogt-line area 9,100 yards long by 2,500 yards deep 


~ t~ex 10 
square yar.ds) affected by one air burst, will be 


(Z2•t 7 940 men, based on the same conditions of density and 
abou1 
~~nt as described in paragraph 6. 
diP OJ- 
. . 


l2• 
One air burst under the conditions here described 


11 produce about 2,270 casualties or about 20 p&rcent of 


•1 total of 11,400 men in the front-line are~. That is, one 
~~ burst at 5,500 yards from friendly troops is capable of 
a1~licting mqderate damage to enemy front-line forces de-- 
~oyed as'desc~ibed. 


13• ·Also shown in Figure 2 is a fron5-line area 9,100 
ards long by 500 yards. wide (or 4·55 x 10 square yards) con- 


1aining about 2,275 friendly troops, assumed to be in the 
t p6Il in the same density as the enemy front-line troops, and 
0 ithout a "no-man's-land" separation from the enemy. 
From 


fable v, Appendix B, 1:t is found that for an aiming point 5,500 
yards from forward elements and 6,000 yards from the rear 
elements of the UN troop line, only three casualties, or 
about 0.13 percent, may be expected among the friendly troops 
in this area from the use of one air burst in the manner 
described • . 


14. 
This situation.is fairly good for use of an atomic 


weapon but still inadequate as an aid to perimeter defense» 


1 1nce reinforcement to cover a 20-parcent enemy loss may be 


1peedy and effective, and the unhurt 80 percent may be suf- 
ficient to continue the attack and breach the defense peri- 
meter. 
~urthermore, an unduly large number of air bursts 


would be required, in ever decreasing efficiency as the tactics 
and training of the enemy improves, to accomplish the mission 
or a withdrawal or a holding of the perimeter. 
A still closer 


aiming point is obviously needed~ 


15. It is to be noted that so far the assumption has 


~een made that all men are in the open. 
If many are in fox- 
holes or under adequate cover, the aiming-point distances 
from the troop line so far considered will result in few or 
no casual ties. 
Furthermore, the probable exis tenoe of a ·•no- 
man' s-land'' separation of, say.. 500 yards be tween uhe friendly 
and enemy front-line forces will, in the situation here des- 
cribed, preclude casualties among the friendly troops. 


First· ·~1-tuation;- Third Variation: 


OO.Yards from Friendl 
Line 


16. 
Figure 3 shows the results of exploding the atomic 
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~ 
Eft acts or front line troops in the open of exploding 
a 40 KT atomic bomb 3,500 feet in the air 
on a clear day or 12 miles visibility 
over a poiht 4,500 yards behind 
the :r ro nt line • 
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Average of 58 percent of total enemy 
front lim troops in the open or 5, 960 
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deep are casualties.) 
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0~er a point 4,500 yards behind the front line. 
The 
J.POJl still in the open and the deployment and density re- 
~~e 8 ame as before. or the total of 10,250 enemy troops 


~ rront line region of in~erest 8,200 yards long and 
~ tb8 ards deep (or 20.5 x 10 
square yards) about 5,960 
,5o0 158 percent will be casualties. This represents severe 


fliJI'IJ or to the enemy .front-line forces and indicates an excel- 
~ge :1eld from the use or one a tcmic weapon. 
Also, out or 


1 
t 14 100 friendly troops, ~n an area 8,200 yards long and 
ab~~ y~rds deep (or 8.2 x 10 square yards) about 2.0 percent 
1•VSZ ~en may be expected to be casualties, using data from 
;!bl• ~ of Appendix B and averaging over the whole strip. 


l7• 
Comparison of the ·numbers of casualties among enemy 
d friendly forces in the three variations of the situation 


aD 
etr discussed reveals, as shown in Table I following, a 


10 
1!tive exchange. ratio for the third variation over the 


~ 0 
8nd of about 46 to 1, obtained from the ratio 
,,c 
5960 - 2270 
47 
82 - ; 
• 


1D other •ords, reducing the distance of the aimin~ point 
rrmn the troop line by 1,000 yards, from s,soo to 4,500 yards, 
produced 3, 690 more enemy casualties for 79 more friendly 
casualties, for an exchange ratio of 47. 


TABLE I 


CASUALTIES AMONG FRIENDLY AND ENEMY 


FRONT LINE TROOPS AS A FUNCTION OF THE DISTANCE 
FROM FRIENDLY TROOP LINE TO AIMING POINT 


0 is tM ce From 
Casualties 
11m1ng Point to 
Eifemy 
FrienCfly 
Relative 


~r1endly Troop 
tL1ne (yards) 
Percent Number 


Exchange 
Percent Number 
Ratio 


' 
6,500 
. 4.0 
350 
0 
0 
a,soo 
20.0 
22~0 
0.13 
a~J 
47 
,500 
sa.o. 
59 0 
2.0 


18. 
Table I indicates an excellent use of atomic weapons 


aa an aid to perimeter defense. 
The severe damage inflicted 


on the enemy front-line forces is a strong deterrent against 
speedy or effective reinforcement or reorganization, and 
hence represents a high yield in tactical employment of a 
a~gle atomic weapon. 
The relative number of casualties a- 


zong. the friendly troops is well within the expected daily 
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percentage of losses to enemy action,* although casualties 
may be considerably reduced or eliminated by the use of a 
"no-man's-land" separation between the forces, or by a 
policy of limited withdrawal of 500 to 1,000 yards, or by 
the use of adequate cover in the form of deep foxholes or 
terrain features. 


19. a. 
On this basis, such use along the whole per- 


imete.r front would require, 1n supply, facilities for deliv- 
ering simultaneously (within. five minutes of each other, if 
necessary) a maximum of 12 at0mic weapons to do severe damage 
to almost 60 per-ceat of all the enemy forces facing *ihe UN 
forces on the perimeter line. 


b. 
This level of destruction might, if accomplished 
twice with a total available ~upply of 25 atomic weapons of 
the type considered in this discussion, provide adequate time 
intervals to pennit the disengagement or evacuation of the UN 
forces from the perim~ter holdings. 
That is, two atomie 
weapops for each of the 12 enemy divisions attacking the UN 
line would appear adequate for perimeter defense during with- 
drawal. 
Continued defense of this line, however, would re- 


quire consideration of the length of time desired for holding 
the line, the availability of more atomie weapons than indi- 
cated here, the gradual reduction of the efficiency of the 
weapons with repeated use and the development of tactics and 
training to ooun.teract or avoid the effects of atomic weapon.s. 
In sucn circumstances, the number of weapons required for 
prolonged defense might approach five per enemy division 
committed agalnst UN lines. 


Second Situation;- First Variation: 


20. 
In this situation it is desired to evaluate the 


effects on enemy and friendly front-line forces when the 
former are half in the open, half in foxholes, while the 
friendly troops are all in foxholes or adequate cover and 
may have warning of the planned use of atomic weapons. 
It 
is assumed that a ttno-man 1 a -land" separation distance of 500 
yards exists between. tbe forces, and that both the enemy and 
friendly forces are concentrated in the same density. 
The 
height of the burst is taken as 3,000-3,500 feet. 


* 
FM-!61~10, pp 20-21 gives expected short-period battle 
losses in zone defense of 3.2 percent on the fira.t day and 
1.6 percent on succeeding days. 
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21• 
Troops 1n foxholes are safe oeyo1lu a distance of 


500 yards and it becomes obvious from Figure 4 of 
•boutA~~eX and Table IV of Appendix ~ that no casualties 
1Jl1S d be suffe;re.d by friendly troops. 
However, the enemy 


,11oul l:tne .forces in the ar~a of 1ntereat6 which is 10,200 
£&~;-long by 2,500 yards deep (25•5 x 10 
square yards) 


rc1 12,750 men, of which number about 32 percent or 4,080 
t$ in the 50-50 foxhole-open situation become casualties. 
iouslY• adequate cover and a separation between rorces 
required for the protection of friendly forces from 


~~~ondlY atomic weapons. 


second Situation;- Second Variation: 


22. a. Figure 5 shows the results of bringing the 


, 1ming point 1,000 yards closer to the front line, keeping 
all other condij:;ions the same. 
Of a total of. J;,soo enemy 
troops in the area of tnterest, 10,800 yards long and 2,500 
yards deep, or 27 x 10 square yards, about 59 percent or 
7,960 men will become casualties. 


b. 
On the other hand, reducing the aiming point 


distance frcm the front line by 1,000 yards, will cause leas 
than one friendly casualty if friendly troops are forewarned 
and are uniformly dispersed in deep foxholes in a 'belt !bOO 
yards deep and 4,000 to 5,500 yards from the aiming point 
(see Table IV, Appendix B). 
However, let it be more real- 
istically assumed that roughly five percent of the friendly 
troops expose themselves in the open (Class A vulnerability). 
From Table v, Appendix B, there then will be-about 15 
friendly casualties ~ong about 8,100 men iri6an area 10,800 
yards long by 1,500 yards deep (or 16.2 x 10 
square yards) 


if the aiming point is 3,500 yards behind enemy front linea, 
and two friendly casualties if the aiming point is 4,500 
yards behind the enemy front line. 


23. 
Comparison of the numbers of casualties among enemy 
and friendly forces in the above two situations, where large 
numbers of troops are in foxholes which are deep and offer 
very good cover against injury from atomic-weapon effects, 
are shown in Table II. 


24. 
The figures of Table II reveal a relative exchange 
ratio for the second variation of the situation over the 
first variation of nearly 300 to 1, obtained from the ratio 
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7960 - 4080 
zoo 
15 -~ 
:a 
-., 


In other words, reducing the distance of the aiming point 
from the friendly troop line by 1,000 yards, 4,500 to 3,500 
yards, produced ,388o more oasualt ies among enemy troops for 
only 13 more f~iendly casualties, for an exchange ratio of 
300 .,. 
Tbia indicates an excellent use of the atomic bomb aa 
an aid to perimeter defense. 


TABLE II 


CASUALTIES AMONG ENEMY TROOPS HALF IN FOXHOLES 
AND FRIENDLY TROOPS ALL IN FOXHOLES, SEPARATED 


BY A DISTANCE OF 500 YARDS, AS A FUNCTION OF THE 


DISTANCE FROM FRIENDLY TROOP LINE TO THE AIMING POINT 


Distance From 
Casualties 


Aiming Point to 
Enemy 
Friendly 
Relative 
Friendly Troop 
Exchange 
tLine (yards) 
Percent Number 
Percent Number 
Ratio 


<4,500 + 500) 
32 
4080 
0.025 
l;J 
300 
(3 ,500 + 500) 
59 
7960 
0.2 
. 
25. 
':Che dis cuss ion regarding the number of bombs re- 
quired in supply for simultaneous use against the enemy front- 
line forces with troops in the open-also holds for enemy 
troops half in the open, half in foxholes. 
The required 
changes in practice involve adjustments in distance of aiming 
point from front line and the use of a "no-man' s-land" sepa- 
ration distance between the forces. 
Hence about 12 bombs 


will give 60 percent enemy casualties to all front-line forces 
in a simultaneous drop, and force reinforcement and reorgan- 
ization and perhaps withdrawal. 
Use of this tactic at least 
twice may aid materially in permitting the withdrawal of 
friendly forces from the perimeter holdings. 
However, a 
great many more bombs would be required for continued 
defense of the perimeter holdings. 
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APPENDIX B, ANNEX 4 


COORDINATION AND TIMING IN ATOMIC ATTACKS 


INVOLVING MULTIPLE AIMING POINTS 


Introduction 
- 
1. 
Appendix F discusses the steps necessary in 
lanning and executing tactical atomic attacks by medium 
bombers. 
Annex 2 of that Appendix presents a check list 


of the various elements which must be considered in prepar~ 
ing ~nd delivering an atomic attack by aircraft. 


2. 
The purpose of the present Annex is to discuss 
atomic attacks by aircraft involving several aiming points* 
within a large area from the viewpoints or: 


a. 
Safety of friendly troops. 


b. 
Necessary ground control and guide-in systems. 


c. 
Spacing between aiming points to be simultan• 
eously attacked by one serial of a multi- 
plane ~ttack. 


I 


d. 
Time and space intervals between successive 
serials of the coordinated attack. 


e. Factors pertinent to the choice or Initial 
Points a~d axes of attack. 


3. 
Three examples of hypothetical atomic attacks 
against actual enemy troop concentrations in the Korean 
Campaign will be discussed to illustrate planning pronedures 
to meet the above requirements: 


a. 
Six-bomb attack on an E-W line north or Imjin 


River ( CCF cone entra tlon _against "Line 13aker on ~1 December 
1950. ) 


b. 
Six-bomb attack on CCF troop assemblies in 


~See Appenaix B, paragraphs 45-52 • 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS - 
the Pyonggang-Chorwon-Kumhwa triangle about 28 December 
1950. 


c. 
Two-bomb attack on CCF and NKA concentrations 
in the Wonju area ·about 8 January 1951. 


CCF CONCENTRATION AGAINST LINE BAKER, 31 DECEMBER 1950. 


4. 
Ground Situation. 
The ground situation along the 
Imjin River on 31 December 1950 is given in detail for CCF 
in Annex 1 of ·Appendix C and for friendly forces in Annex 1 
or Appendix G. 
In brief, approximately 120,000 CCF and NKA 


troops were deployed against the I and IX Corps fronts in 
the region north of the Imjin. 
The Imjin River was the bomb 
line for conventional weapons. 
For atomic weapons, of 
· 


course, a safety distance of approximately five kilometers 
would need to be added for a 40-kiloton weapon because ot 
its greater range of effectiveness. 


5. 
Aiming Points. 
A detailed study of enemy troop de- 


ployment, shown In Figure 1 of Annex 1, Appendix C, re- 
sulted in the selection of six aiming points as follows: 


( 1) .BS 964983 
(2) CT 045045 
(3) CT 120110 


(4) CT 214132 
( 5) ·cT 310140 
(6) CT 403125 


· 6. 
The Imjin River and adjacent flat land formed a 
sort of automatic no-man's-land between friendly and enemy 
forces. 
Consequently, the selected aiming points all were 
at least 6,500 yards from friendly MLR. 
That is, the 
added safety distances suggested in Appendix B for a bomb 
delivery error of CPE 500 yards were exceeded by about 500 
yards. 


7. Attack Plan. 
The six aiming points listed above 
lie in a shallow aro' extending roughly in an E-W direction 
with its convex side toward the enemy--Figure 1. 
Con- 


sequently, the axis of attack would best be planned for bomb- 
ing runs from S to N. 
Because of the arc-like nature of 
the line of aiming points, a single beacon located approxi- 
mately 50 kilometers S of aiming point No. 5 could be used 
as the Initial Point. 
In the flight schematic shown in 
Figure 1, aiming points numbered 1, 3 and 5 would be at- ' 
tacked by the lead serial of three B-29 medium bombers, and 
aiming. points numbered 2, 4 and 6 would be struck by a 
second serial of three B-29's following the first serial by 
about five minutes. 
This would allow sufficient time for 
the atomic clouds to rise and gamma-ray ionization clutter 
to clear from the areas bombed by the first serial. 
a. 
Attacks would be delivered by high altitude, level 
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bombing runs at approximately 20,000 feet. 
Each plane would 


be directed fr-om Initial Point to bomb release line by a 
Tactical Air Direction Post (TADP) located between the 
Initial Point and friendly MLR. 


9. 
TADP Requirements. 
Three TADP would be required 
for the target-marking and local ground control system*; i.e., 
one TADP for each B-29 in an attack serial. 
Each TADP would 
operate two separate ground stations: 
one would be a guide- 
in station to direct a bomber to the bomb release point; the 
other would be a track-in station for the sole purpose of ap- 
proving bomb release (or aborting the sortie) as an addi- 
tional assurance of friendly troop safety. 
The guide-in sta- 
tion might be either a radar or a Shoran type. 
The track-in 
station, of course, would have to be a narrow-beam radar type 
capable of tracking the individual bomber at all times dur- 
ing its bombing run from the Initial Point to the atomic 
bomb safety line. 


10. 
Execution of Attack. 
The attack plan outlined above 
would be executed as follows~ Each B-29 crew would be pre- 
briefed on bombing altitude, Initial Point, and approximate 
course and distance from Initial Point to Aiming Point. 
How- 


ever, each bomber, upon passing the Initial Point, would go 
under control of a TADP guide-in station which would give the 
range and course to the bomb release point. At the same 
time, a separate track-in station would independently pick 
up the bomber and follow it to the atomic bomb safety line. 
Track-in station would approve release of the bomb. 
The 
bomb then would be released upon receipt of a simultaneous 
or later command from the guide-in station. 
In the parti- 
cular case under discussion, approval by traok-in station 
would occur approximately three seconds {500 yards) prior to 
the bomb-release signal from the guide-in station. 


11. 
The second serial of bombers would deliver attacks 
in exactly the same manner, except that they would arrive 
over the Initial Point five minutes after the first serial 
had passed. 
Since the time of fall for atomic bombs from a 


20,000-foot altitude would be less than 30 seconds, the re- 
quired safety-time interval of at least three minutes between 
explosions in adjacent t~rget circles** would be met. 


12. 
In summary, the above atomic attack plan would have 
the following features***~ 


a. 
A minimum spacing, between bombs uelivered in 


"!'1'*--A-p_p_e_n_d""'!i~x- B, paragraphs 35-44. 
** Appendix B, paragraph 52. 
***Probable CCF casualties re·sulting from the attack are 


assessed in Annex 1, Appendix c. 
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KUMHWA triangle 
by S1x and Ten 


4o-KT Atomic airbursts at heights of 
3,000 - 3,500 feet . 
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TACTICAL EMPLOYMENT OF ATOMIC ~ 


the same serial, of approximately 17 kilometers, which ia 
more than adequate for plane safety and for the prevention 
of atomic fizzles. 


b. 
An elapsed time of about five minutes between 


atomic explosions in adjacent target circles, which would 
allow time for .atomic clouds to rise, ionization clutter to 
clear, and excess neutrons to be absorped. 


c. 
A distance of about 50,000 yards between the 
first and second flight serials, which would be more than 
ample for protection of planes from blast interference and 
crews from flash blinding. 


d. 
Positive ground control, both by guide-in and 
by track-in to assure the safety of friendly troops. 


e. 
Bomb drops perpendicular to and away from 


friendly lines so that any delay in approval by the track- 
in station would increase rather than decrease friendly 
troop safety. 


f. 
Maximum surprise by three nearly simultaneous 


explosions in each serial. 


g. 
Delivery or a satUration attack on an enemy 


line roughly 50 kilometers long in a maximum time not ex- 
ceeding approximately five minutes. 
· 


NEUTRALIZATION OF THE 


PYONGGANG-CHORWON-KUMHWA TRIANGLE 


13. 
Im ortance of the Area to the Enem • 
~yonggang," 


Kumhwa, an 
orwon, 
, 
orm an equ 
a era! triangle 
J,Nith sides of 20 kilomet 
• 
The base or the triangle is 


abou 
m the 38th parallel. 
This triangular area 


has had special tactical and strategic si nif canoe in the 
~ 
C~~n. 
mpor anoe 
s o vious from terra n and 
transportatiOn route maps of Korea. 
R~lroa~ and roads into 
the area from the north and west are protected by hills and~ 
ridges. 
Routes out of the triangle lead toward the south, 
southwest, and southeast. 


14. 
The 
triangl~ has been used extensively by both CCl 


and NKA as a troop-as 
d supply area for mo~nting at- 


tacks. into Sout 
orea through the wes ern and cent-ral sec- 


tors. 
In this Annex, the triangle will be used to 


ill~strate the neutralization of a large area by multiple 
atomic air bursts. 
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15. 
New Intelliience Requirements. 
Intelligence* has 


108ted that two CC 
Armies {corps), totaling 58,000, and 


!Od NKA division, strength 9,000, were in this triangle be- 
one n 27 and 29 December 1950, prior to moving south and 
t•e~heast to begin an attack on UN Line Baker along the 38th 
sou llel on the night of 31 December - 1 January. 
Other 
P8~ 0 es** also indicate that elements of a third CCF Army 
soudivision to corps strength entered the triangle during 
!0 night of 26-27 December. 
That is, the total troop 


!~ength in this area on 28 December was probably 65,000 to 
95,000. 


16. 
Such a large troop concentration would have been 
lucrative target for atomic attack •. However, informs tion 
8 
0 this concentration was not developed until after most or 


~ll of these troops had moved out of the area. 
Consequently, 
the .following analysis is largely hypothetical. 
However, it 


will serve as an illustration of three facts: 
(1) that 
there are areas in.which large troop concentrations may be 
snticipated; (2) ,that there is an urgent need for intelli- 
gence methods to obtain, transmit, and evaluate information 
00 enemy conoe~trations behind the line of contact during 
the time that such concentrations exist; (3) that atomic 
weapons offer a means for neutralizing or destroying enemy 
ground forces prior to firm battle contact. 


Methods of Attack. 
A multiple-weapon attack on 
the 
onggang- 
on- 
wa tria le would differ from the 
preced ng 
~ustration of atomic defense of Line Baker in 
three respects: --first, the aiming point pattern would be 
of an area rather than of a line type; second 1 the safety 
of friendly troops would not be a factor; th~­ 
tion would have to .'tuL given to both civilian and enemy 
troop casualties. 


18. 
All parts of the tri~ngle were within 20 to 30 


miles of UN lines on 28.December, so three different types 
of atomic bomb attack might have been used: (1) TADP desig- 
nation of bomb-release points by electronic means; (2) 
visual bombing; (3) radar bombing. 


19. 
TADP designation of bomb-release points probably 


would have been the more effective for three reasons: (1) 
CCF habits cause them to be more likely to be exposed or 
moving in the open at night; (2) TADP electronic target 
designation is capable of a smaller OPE than night bombing 
by radar; ( 3) timing be tween attack serials uould be more 
closely controlled by TADP so as to maximize the element of 
eurprise. 


v OB and Analysis Branches, G-2, EUSAK. 
**See Appendix c, Annex 4, paragraph 6a. 
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20. 
The peculiar geometrical shape of the Pyonggang- 
Chorwon-Kumhwa triangle immediately suggests coverage by 
the close-packed target circle patterns shown in Figure 2. 
Area coverage with little or.no overlapping of damage 
circles would be obtained from 40-KT bombs spaced according 
to Aiming Point Scheme No. 1, in which the aiming points 
are 10,000 yards apart. · 
· 


. 21. 
A more thorough area coverage, with overlap in 
the regions.of partial damage, would be obtained from ten 
40-KT bombs spaced about 7,000 yards apart in accordance 
with Aiming Point Scheme No. 2 ot Fig~re 2. 


22. 
Expected Damage. 
On the average, an area-coverage 


pattern like Aiming Point Scheme No. 1 might be termed an 
area neutralization pa t"tern and Scheme .No. 2 might be called 
an area destruction pattern. 
However, detailed examination 


of terrain and intelligence maps, or even a cursory look at 
the smaller-scale map of Figure 2, shows that Scheme No. 1 
places most of the more likely centers of troop concentra- 
tion fairly close to aiming points because or terrain reatu~ea, 
access to roads and trails, and availability of existing 
sllelter.* 
On this basts .. the damage prediction criteria of 


Appendices A and B can be raised somewhat to give an esti- 
mated average area casualty percentage of 40 to 50 for 
Scheme No. 1.. Scheme No. 2 would not fortuitously include 
any additional likely centers of c,oncentration, so the 
average .area casualty percentage would probably lie between 
60 and 70 percent. 
Despite the lesser return per bomb, how- 


ever, Scheme No. 2 would be the more attractive**, provided 
atomic weapons for tactical use were stockpiled in adequate 
numbers, since it would produce a greater number of enemy 
casualties. 


23. 
Weapon Delivery Sequence. 
The atomic weapon 
delivery restrictions discussed in the preceding example 
(Line Baker) would also apply to the present case. 
That is, 
the time interval between flight serials would be five 
(plus or minus one) minute.s, and no aircraft in the same 
serial would make atomic-bomb drops into adjacent damage 
circles. 
The flight plans for the present example can be 
laid out readily from these rules. 


24. 
Suppose that the axis of attack is from S to N. 
Inspection of Figure 2 then indicates that three serials 
* These factors tend to control troop deployment in neaTly 
all cases. 
See Appendix A, paragraph 61 and Appendix B, 
" 
paragraphs 73-74. 
_ 
**See Appendix I for relative dollar costs of producing 
casualties with various weapons. 
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be required for either the six- or the ten-bomb 


.~Jld n 
Since Pyonggang is probably the most important 


tte~ ·with Chorwon a close second, the. sequence of serials 
rg~d'be planned to strike the corresponding aiming points 
nou e same order in time. 
By insp eo t ion of Figure 2, it 


sn t~e evident that for an axis of attack from S to N, the 
~~rerred sequence of delivery on each aiming point would be 
rrefollOWS: 
tfl 


would 


scheme No. 1 
serial 1: 
Aiming point 4 followed by 1, with an 
elapsed flight time of about 100 seconds 
for a B-Z9 medium bomber between the base 
and the apex of the triangle*. 


Serial 2: 
Aiming point 5, followed by 2. 


Serial 3: 
Aiming point 3, followed by 6. 


scheme No. 2 


Serial l: 
Aiming points 7, 4, 10 and 1 in that order, 
again with an elapsed flight time of about 
100 seconds between drop 7 and drop 1. 


Serial 2: 
Drops on aiming points 6, 3 and 9 in that 
order. 


Serial 3: 
Aiming points 5, 8 and 2. 


25. 
The aiming point coordinates for Scheme No. 1 
be: 


( 1) CT 510521 
( 4) CT 541370 
(2) CT 572460 
( 5) CT 452357 
( 3) CT 625388 
( 5) CT 479439 


A similar set of aiming points for Scheme No. 2 readily 
could be determined. 


26. 
Allowance for elapsed time from th~ base of the 
tri:mgle to the last aiming point in the final serial ot 
either Scheme No. 1 or Scheme No. 2 would be about one minute 
ror :300-knot planes. 
Since the interval between serials is 
about five minutes, the three-serial attack would require 


~fvery trmes in the same serial could be made nearly simul- 
taneous by a more complicated .a tta.ck plan involving turn- 
away by r®ar planes to avoid air blast from bombs delivered 
by lead planes. 
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about 11 minutes from the initial to the final atomic ex- 
plosion. 


27. 
Serial and drop sequences for other axes of attack 


(including mixed axes) can be established by the same pro- 
cedures as used above. 
The preferred axes of attack us- 


.ually will be chosen 'from considerations of such factors as• 
suitable Initial Point(s); best approach routes; avoidance· 
ot enemy defenses; relative importance of targets within 
atomic weapon damage circles; probability of exploiting sur- 
prise; direction and speed of ground winds and winds aloft; 
safety of return routes; and acceptable turning and 
rendezvous points. · 


' 
DECIMATION OF NKA FORCES 


IN TffE WO NJU AREA, 7-8 JANUARY 1951 


28. 
Enemy Situation. 
EUSAK intelligence overlays for 
7 and 8 January 1951 show a concentration of 18,000 NKA 
troops in the Wonju "bowl." .These intelligence maps indi- 
cate enemy deployments in a roughly elliptical region of 
major axis 16,000 yards and minor axis 10,000 yards. 
The 
terminal points of the NKA positions on the major axis were 
in the vicinities of DS04 and DS13; i.e·., the direction ot 
the major axis was approximately NW-SE, with terminal points 
established by high terrain at both ends of the major axis. 
Wonju, a major town of the region, is situated near the SE 
focus on this axis. 


29. 
Early January was the beginning of several weeks 
of strenuous enemy effort (NKA and CCF) to advance to the 
south and southwest by eliminating the Wonju salient, tor 
the obvious purpose of' occupying blocking positions'. astride 
friendly MSR. 
He was oppose~ and eventually defeated by X 
Corps. 
· 


30. 
Friendl{ Situation. 
On 7 and 8 January, enemy 


was in patrol con act with 2d US Division and 8th ROK Divi- 
sion a few miles SW and S of Wonju. 
He also was in firmer 
contact, in at least battalion strength, with 7th ROK Divi- 
sion E of Wonju. 


31. 
Credibility of Friendly Intelligence. 
EUSAK in- 
telligence overlays and GHQ Daily Intelligence Summaries 
ror the Wonju area on 7-8 January are possibly contradictory. 
The forme-r indicate average NKA troop concentrations o'f 4-50 
men per square mile in a 40 square mile area, while the 
latter report that patrols of company strength or less were 
able to operate within Wonju and other ·points on the major 
axis of enemy concentrations. 
Subsequent developments have 
indicated that the EUSAK interpretation was conservative 
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32 • 
Atomic Attack Plan. 
Assuming EUSAK intelligence 
b8ve been realistic, the report~d NKA troop concentration 


to bt nave been attacked decisively with two atomic bombs: 
~g t 
a 40-KT bomb centered on an aiming point near Wonju; 


r1rsnJ 
an obvious aiming point near the other focus of the 


• 80 ~ tical area. 
Friendly patrols would have bad to be 


:i~b~rawn into the hills south of wonju prior ~o atomic at- 


t-ack· 
33. 
Local· Meteorology. 
The attack plan· would have 


been complicated by local meteorological conditions. 
Low 


1ouds, overcast, poor visibility, fog, and snow showers 
0 
00urred during 7 January and most of 8 January. 
A period 


~f clear weather and scattered clouds began at about 081800! 
and ended about 0821001. If this short period had been used 
tor 8 two-bomb atomic attack (40-KT each), the estimated 
NXA casualties would have been about 9,000. 
If atomic at- 


't-ack had been made dur 1ng the period of less favorable 
.eather, estimated casualties would have been 6,000 of the 
18,000 NKA troops reported to have been in the area • 


34. 
Elapsed Time. 
The use of two adjacent damage 


circles would require an elapsed time of at least three 
ainutes* between the first and second attack aerials. 
How- 


ever, the basic attack plan would require only two bombers •. 
consequently, it should not have been particularly difficult 
to make the second drop within three minutes of the first 
drop, instead of planning for the five-minute interval be- 
tween flight serials used in the t~o preceding illustrationa. 


SUMMARY 


35. Attack plans involving the delivery of several 


atomic weapons simultaneously or in sequence can be kept 
reasonably simple. 
The principal factor~ are: 


(a) Selection of aiming point and d~livery sequence 
patterns adapted to the geometrical form of the area to be 
attacked. 


{b) Determination of suitable Initial Points• 


(c) Controls to assure safety for friendly troops. 


(d) Planning of time and space intervals between ex- 
plosions consistent with the safety of delivery aircraft and 
the prevention of low-order atomic explosions.- 


Tsee Appendfx B, paragraph 52. 
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APPENDIX C 


INTELLIGENCE PROBLEMS IN THE 


TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


r~ODUCTION 
;...--- 


1. 
The great destructive power of atomic weapons, 


both as antipersonnel and as antimateriel weapons, has al- 
reaJY been discussed in Appendix A. 
It has been shown that 
in most cases it is possible to expres~ the physical effects 
of an a tomio weapon at particular pos1 tiona in terms of its 
TNT equiva.lent and the distance of the point under considera- 
tion from ground zero. 
Most corrections imposed by 
meteorology and cover are made by dividing targets into 
three classes. 


2. 
The dependence of the severity of the physical ef- 


fects on distance from ground zero is at best an inverse 
square relationship and often approaches an inverse cube. 
consequently, if a large fraction or the effectiveness or 
the weapon is not to be wasted, it is important that the 
aiming point be chosen with considerable care. 
The weapon 
is already subject to some loss in effectiveness as a re- 
sult of statistical errors involved in delivery. 
This 
problem is discussed in Appendix B, paragraph 15. 
When we 


add to this the losses resulting from inaccuracies or in- 
telligence {see Appendix B, Annex 1) the effectiveness of 
the weapon may be reduced to an uneconomical level and 
friendly troops may even be placed in peril (see Appendix 
B, paragraphs 16-30). 


3. 
Sequentially, the tactical employment or atomic 


weapons involves the location and identification of enemy 
forces, the evaluation of the target, the preparation of an 
exploitation plan, and the delivery of atomic attack. 
Accurate and reliable intelligence is critical in the first 
two stages of this sequence. It is the purpose of this 
appendix to discuss the prob1ems ot" intelligence, and to 
SUggest methods for the improvement of intelligence analysis 
and consequent improvement in possible effectiveness of 
atomic weapons. 
~ 


4. 
Throughout this discussion, it should be kept in 
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mind that atomic weapons will broaden the areas over Which 
ground forces can be attacked effectively. 
The enemy's re~ 


serve and bivouac areas, his logistics and supporting ser~ 
vices, and his communications and commands may be attacked 
with atomic weapons to a degree of decisiveness only faintl 
foreshadowed by tactical aircraft armed with conventional Y 
weapons. 
Consequently, intelligence and counterintelligence 
procedures and methods must be increasingly concerned with 
rear areas. 


INTELLIGENCE DATA REQUIRED 


5. 
The intelligence data required are those necessary 
to identify a suitable target in time to permit delivery or 
atomic attack. Suitability of a target must be defined in 
terms of numbers of enemy personnel and equipment, located 
by proximity to a point location, and by area distribution 
or dispersal. 
Equipment targets should be specified by 


types as well as by numbers. 
For some targets, such as 
enemy command posts and headquarters, numbers may be rela- 
tively less important. 
When numbers are not available, they 


may be represented by unit designations such as regiment or 
division. 
The short duration of tactical targets, and con- 


sequent urgency of the time requirement, make it important 
to attempt speed and precision in timing of intelligence in- 
formation at all stages. 
In the tactical employment of 


atomic weapons, in addition to the accurate knowledge of 
terrain and weather required for all ground operations, in- 
telligence may be required also concerning the geological 
substructures of certain regions. 


PERTINENT GENERAL SOURCES AND PROCESSES 


6. 
I 
li ence sources 
ra 1 be or rami iar 


character. 
They wi~l presuma 


a. Patrol reports. 


b. 


c. 


d. 


e. 
r. 
g. 


h. 


- 
Photo reconnaissance. 


Artillery air and ground observation posts. 


t.._-- 
----- 
--... 
POW interrogations. 


"'?. 


Air liaison planes under ground force control. 


Air force observation. 


( 
--- 
~ 


Clandestine agents. 


Friendly local sources. 


~ 
rsr Which 
:emy's re .. 
;ing ser .. 
a ttaokeQ. 
lly faintl 
.ntional '1 
1telligenc 
·ned with e 


necessary 
livery ot 
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ed by 
ch as 
be rela- 
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and con- 


:nportant 
igence in .. 
Jt or 
:ige of 
ions, in- 
Logical 


' familiar 


lOStB • 


control. 


~ 
i. Monitored communications. 


j. Line crossers. 


k. 
Escaped friendly prisoners. 


1. 
Civilian refugees. 


m. 
Organized guerrillas. 


n. 
Underground civilian organizations. 


7. 
The sources listed are not necessarily all-inclusive 
but they are adequate to illustrate several facts: 


a. 
That some sources bear specifically on one type 
of possible atomic target but not on others. 


b. 
That sources enter into intelligence organi- 
zation and processing at different levels ranging from 
regimental S-2 to theater G-2. 


c. 
That reliability of sources and credibility or 


informatioL are independent and highly variable, so that 
each must be evaluated separately (see Annex 1, Table I, for 
evaluation scales). 


d. 
That most information on possible area targets 


will be fragmentary and piecemeal, so that it certainly 
will require integration and also may require planned 
supplements before a target can be evaluated. 


e. 
That the. elapsed time between observation by 


the source and receipt of information at an intelligence 
center may range from~ few seconds to weeks, so that ad- 
ditional reconnaissance may be required to confirm the 
targets continued existence or to spot its new location. 


INITIATION OF TARGET IDENTIFICATION 


8. 
The identification of a suitable target will pre- 
sumably begin with the receipt of some information which 
serves as a "trigger," initiating evaluation or reconnaissance 
procedures which culminate in an intelligence judgment that 
e suitable target has in fact been identified. 
Given the 


'nature o~ the sources and the '~arying levels at which they 
enter the intelligence mechanism, such a trigger may occur 
1n any part of the in~elligence system from any regimental 
.S-2 to division, corps, army, or even theatre G-2. 
The im- 
portant thing is that after the trigger occurs, and the· 
hypothetical identification of a target begins to be 
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~ 
developed into the firm intelligence judgment that a target 
has been found, it will be necessary to develop, as quiokl 
as possible, the required target data, fully evaluated in ~ 
intelligence terms. 


ACCURACY REQUIRED 


9. 
The actual effects attained in the use of the 
weapon will not be the same as the effects estimated in ad- 
vance. 
Two classes of errors will enter into this: 


a. E'rrors in del4.Jrery by aircraft, -guided miss-ile 


or heavy artillery:. the OPE, or circula~prQbable error. 
' 
(See App~ragraphs 5, 10, and 14). 


b. 
Errors in the in~ligenee ideatificattgn and 
location ot the target. 


the 


a. 
Th~or in estimating the point location ot 
the target center; more precisely, the statistical sum of 
ail the 1nte1Iigence errors attecting the geographic loca- 
tion of the aiming point, referred to asor in Appendix B, 
Annex 1. 


o. 
The error in estimating ~be size of th~~get, 
in terms of numbers of men and equipment • 
.-- 


c. 
The error in esUmating the area ·over which the 


numbe~s are distributed in proximity to the target center~ • 


d. 
Errors in estimating the distribution of target 


component~within the target ar~a. 


e. 
E~rors in d1stinguish1ng ~end from fo~. 


' 
11. 
A separate limit of acceptable accuracy can be 
specified only for the fifth of these intelligence errors; 
in general, the allowable error in distinguishing friendly 
from enemy targets must be zero because of the weapon's 
great destructive power. 
The first four intelligence errors 
taken together, then, constitute the total allowable· in- 
telligence error. 
They cannot be considered separately !/ 


in ·specifying limits.o:f acceptab~e a.ccuracy for target in- 
t&lligence. 
However, their net effects in determining 
total casualties can 'be readily estimated by methods out- 
lined in Appendix B, Annex 1. 
1/ Paragrapfis 13 
14, 15 on page 118 of ORO-T-1 (FEC)l where 
"S'eparate accuracies are specified, should be disregaraed. 
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12. 
TWo fictitious situations are presented to 


de-onstr~te the use of the curves in Appendix B, Annex 1. 


a. 
Trooa concentration. 
Assume that intelligence 
laces an estimate 5,000 to 12,000 troops in an assembly 
Pea of 12 to 30 million square yards (4,000 to 6,000 yards 
~fameter), and that intelligence sources have been able to 
locate the center of concentration within an area of about 


8 uare mile (radius 1,000 yards). Entering Appendix B, 
1nn~x l, Figure 1 [=1,000 yards) with 5,000 total troops and 
6 ooo yards target diameter gives a minimum of 3,500 


c~sualties. Entering Figure 1 with 12,000 total troops and 
4 ooo yards target diameter gives a maximum of 9,500 
c~sualties. The conditions of the problem therefote in- 
dicate that between 3,500 and 9,500 casualties will result 
from a 40 KT atomic airburst at a height of about 3,500 
feet over the target center specified by intelligence. 


Further, suppose that known enemy practice usually 
assembles a division, organizational strength 13,000, in an 
area of these dimensions, randomly distributed in concen- 
trations that rarely exceed 300 to 400 troops per million 
square yards, but that enemy divisions are known to be 
understrength, averaging 10,000 troops. It now follows 
that the target is more probably a division (10,000 troops) 
in an area of a bout 6, 000 yards diameter. 
Figure 1, Ap- 
pendix B, Annex 1, when entered with these numbers yields 
an .estimated 6,000 casualties. 


b. 
Bivouac area. 
Now consider the case.of a 
bivouac area for which intelligence is not so reliable as 
in paragraph 12 (a) and consequently~ is chosen as 2,000 
yards. 
(This places the probable center or the target with- 
in an area of four squ~re miles in cont!ast with one square 
mile for 
~ = 1000 yards in the preceding example.) Some 


intelligence sources indicate that as much as a division 
may be bivouacked in the area which has a diameter of 
6,000 to 8,000 yards. 
Other sources indicate that no more 
than a regiment of about 2,500 troops is occupying the area. 
Proceeding as in paragraph 12 (a), but now entering Ap- 
pendix B, Annex 1, ll"igure 2 ( ~. 2, 000 yards), an estimated 
900 to 1,100 casualties may be expected within the regiment. 


· If a division of 10,000 troops were in occupation, the 
estimate would be 3,500 to 4,500 casualties; i.e., four 
times the number estimated for a r.egiment in the same target 
area. 


13. 
The two illustrations in the preceding paragraph 


indicate clearly that intelligence does not need to specify 
each of a number of variables with high precision. 
Rather, 
the limits of confidenoe, set by the interplay of all 
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int.elligence factors, are the important objective. 
Thus, 


in the first example, it was indicated that a division 
would be knocken out of action because at the least, the 
total casualties would be 30 percent of total division 
strength, strongly concentrated in half of the division's 
elements, and more probably the casualties would be 60 
percent, distributed over the entire division. 
The larger 
geometrical uncertainties in intelligence assumed in the 
second caB£ still permitted a minimum of 35 percent casualties· 
the controlling intelligence error was instead the assump- 
' 


tion that intelligence did not know whether a division or 
only a regiment would receive these casualties. 
(S~e para- 


graphs 49-54 following.) 
· 


14. 
The two preceding examples were "point" targets in 
the sense that only one 40 KT weapon was required to cover 
the target area. 
When larger areas and more than one aim- 
ing point are involved, similar analyses may be made from 
the a.urves for troop densities (men per million square 
yards} presented in Appendix B, Annex ·1, and allowable 
limits of intelligence error can be established. 
As the 


size of the target area grows, the requirements for accuracy 
in locations diminish, but the requirements for accuracy in 
estimating troop numbers and/or densities do not. 
In fact, 
as discussed in paragraph 61 of Appendix A, topographical 
features of the target region tend to control the boundaries 
of target areas and the deployment of troops within these 
areas, but only alert intelligence can ever give clues as 
to whether any troops actually are present. 
For examples 
of larger area targets in Korea, refer to Annex 1, this 
Appendix, and to Annex 4, Appendix B. 


15. 
Each of the several real situations drawn from 
the Korean cP.mpa ign for studies presented in the various 
appendices and their annexes 'to this report may be 
scrutinized by the procedures of paragrapbsl2, 13 and 14 
pr~oeding. Iri. each of them, the limiting factors in in- 
telligence, from the atomic weapon viewpoint can be iden- 
tified. 


TIMING REQUIREMENT 


16. 
In Appendix F, Annex 1, the time required for the 


various operations which must occur after first target 
idelltifioation and before actual drop of an atomiQ bomb on 
a tactical target by medium bombers is estimated to be at 
least 12 hours. 
The development of new weapons and of new 
means of delivery (see Appendix E) could out this time by 
perhaps one half. 
The rest of estimated time is allotted 
to intelligence and operational processes. 
These processes 
might be shortened somewhat by new procedures and 


164 


I~ 


· 
Thus 
ision 
• 


3 t, the 
sion 
:eis1on' a 
e 60 
·e largel' 
in the 
t casualtte 
assump.. 
~ 
sion Ol' 
.Sf')e para- 


·~argeta in 


~o cover 
)J:le aim- 
le from 
:are 
ble 
s the 
accuracy 
c1.racy in 
- 
fact, 
·ical 
Hlilldariea 
these 


1es as 


~mples 


~his 


from 
ious · 


d 14 
in- 
tdt:m- 


'or the 
t 
rub on 
s at 
f new 
':) by 
'cted 


·:~sees 


!J~ 
zational changes discussed in Appendix D. 
Many im- 


;::>fgsni t targets--for example, trOoJS departing from an 


t 80 
1 
area--may dissipate in two to tour hours. 
Given 


gselll~o~able short ·duration of many tactical targets it is 


~e 
1 
Pus that all intelligence processes which may be re- 
v 0d before a firm intelligence judgment can be trans- 
~~=d to command 
must be expedited to the utmost. 


l7· 
The time required for different intelligence 


processes may vary considerably. 
For example: 


a. 
Air force observation may confirm the presence 


f thousands of troops in an area (see Appendix D, Annex 1, 


~ r an example in the Korean campaign) and establish and 
t~ansmit by radio the target coordinates in a matter of 
... inutes • 
- 
b. 
Photo intelligence may establish beyond doubt 
that a suitable target existed at a certain place when the 
photo was made, but return from sortie, development, print- 
Ing, and photo interpretation will require at least oue to 
two hours. 
(For a description of army photo reconnaissance 


and photo interpretation deficiencies in Korea, see para- 
graphs 43 and 44 followin~) 


c. 
A prisoner ot war may assert that an enemy 
unit is at a certain location. 
His information will be 
hours to days old. 
Furthermore, POW interrogations are 
not credible until confirmed from other sources. 
Polygraph 
tests probably can be used to establish reliability ratings 
for POW sources, 2/ but even so, the POW may be misinformed, 
so confirmation by order of battle type information and by 
reconnaissance would be required before the existence of the 
target could be established. 
18. It is apparent, then, that the time from receipt }' 
of trigger information to a firm judgment by responsible in- 
telligence officers that a suitable atomic weapon target 
indeed exists may range from a few minutes to many hours. 
The time will depend in large measure on the amount of con- 
firmation and supplement required to evaluate the target 
and upon the means available for obtaining additional in- 
telligence. 
On occasion, an added handicap may be imposed 
by the desirability of keeping the target unaware that it 
is under surveillance. 


19. 
Even when the trigger information is of high 
credibility, specia~ axrangement-s will be required if the 
final intelligence judgment is to be reached as quickly as 
possible. 
This will require not only organization to bring 
all necessary intelligence competence to bear on the ques- 
tion in shortest time but also close liaison between 


~/ ORO-T-5 (EUSAK) Military Applications of Polygraph Technique 
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intelligence and operations. 
The joint G-2/G-3 problems 
raised by the propective tactical employment of atomic 
weapons are discussed in Appendix D. 


20. 
Troops are usually more vulnerable to atomic 
attack when in the open or in movement, (see Appendix A, 
paragraph 84 for a discussion of classes of troop vulner- 
abilit~. A part of the intelligenc~ timing requirement 
then, is the desirability of predicting the time at which 
a given target can be attacked most effectively. For rear 
area targets, this may be accomplished by a study cf enemy 
habits or by the rapid transmission of intelligence from 
sources having the target under surveillance. 
Near front 
lines, a multitude of sources can usually be exploited to 
arrive at a reliable prediction of the enemy's most probable 
course of action. 
Thus, in the CCF attack on Line Baker on 


31 December 1950, the probable enemy jump-of~ time was 
predicted accurately by corps and army G-2 (see Annex 1 or 
this Appendix) • 


ANTICIPATED TARGETS 


21. 
o 
resents a different set 


of problems for intelligence from the ones relating to 
targets that occur fortuitously and at random. 
Thus far, 


the discussion has tacitly assumed the latter types of 
target; that is, targets of opportunity of which intelli- 
gence receives information with no foreknowledge of where 
and when and what they may be. It is true, however, that 
there will be many tactical atomic targets whose occurrence 
can be foreseen, in terms of probable time, place, and 
character. 
Intelligence scrutiny can be focused upon these 
places in advance, so that much of the required intelli- 
gence effort can anticipate trigger information. 


22. 
Concentrations of troo~and equipment, suitable 
for atomic attack, occur in the processes of military move- 
ments, of logistic support, and of ordinary housekeeping 
activities in any army. 
These concentrations occur near 
certain expected points: 
major installations of fixed 
equipment, freight handling and trans-shipment points, or 
route junctions and bottlenecks. 
The probability that 
suitable targets will occur, or persist, at such points is 
foreseeable. It generally will not be possible to predict 
the size, time, and duration of targets of this sort, but 


· it wil1. be perfeotl~ -possible ,to pr-edict locations where 
they are likely to be f.ound, and times when they are most 
likely to be present. 


23. 
A further possible class of anticipated targets 
may be called induced targets. 
In the course of a battle 
------ 
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8 campaign, it is not unusual for one side to take ac- 


oions which make reactions by the other side predictable. 
~hus, threat to an important point induces defensive concen- 
tration, or the presentation of an exposed flan~ invites 
ttack· 
This is commonplace, but sev~ral obserTations may 


~e made: 
a. 
Our moves may make certain countermoves by the 


nemY quite probable, even though it may not be our intention 


~ 0 induce this counter. 


b. 
We also may make moves for the primary purpose 
of inducing a countermove by the enemy. 


c. 
His own moves in the recent past, together with 


hiS known tactical doctrines, may make certain of his moves 
in the future highly probable. 


24. 
During the period covered by this report (Nov- 


ember 1950-February 1951) all of the more lucrative or the 
enemY targets identified for hypothetical atomic attack, 
with the single exception of the CCF 56th Army at Taechon, 
were or might have been anticipated by intelligence by times 
ranging from several hours to several days. 
This would not 
necessarily be true of a different enemy. 
Despite the 
difficulties of our intelligence in spotting and following 
enemy movements, his moves usually have been ponderously 
slow, in character with his primitive logistics and trans- 
portation, so that his capabilities and proQable course of 
action have often been evident to intelligence during build- 
up. 
In contrast, our own mechanized troop movements would 
have been more difficult for him to anticipate for atomic 
attack by appreciable periods despite our lack of conceal- 
ment, while our large logistical installations and our air- 
fields have been fixed and obvious points for atomic attack 
at all times (see Appendix G). 


CHANGE IN CHARACTER OF THE PROBLEM AFTER INITIAL USE 


25. 
The capability of the enemy to consider battle 
experience, and to make some degree of adaptation of his 
tactics and dispositions is a known fact. 
The extent and 
effectiveness or his adaptations is, of course, not know- 
able in advance. 
(See Appendix J for a lengthier dis- 
cussion of some possi~le enemy reactions to the use of the 
atomic weapon). 


25. It can be assumed that the use or atomic weapons 
will receive maximum intensity of attention by the enemy. 
Whatever degree of intelligent adaptation may be within 
his capability, he will make the utmost effort. His effort 
will presumably include·: 
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(a) Changes 1n tactics ~nd dispositions intended 
to reduce the frequency and value of targets 
presented·. 


(b) Changes in procedures meant to increase the 
difficulty for our intelligence in identify- 
ing such targets as are unavoidablJ offered by 
him in the course of his operations. 


27. 
Such a reaction poses a special problem. 
If the 
occurrence of lucrative tactical targets will be more rare, 
and their identification more difficult, after the initial 
use of atomic weapons, then it will be important to judge 
carefully the occasion on which they may be employed with 
decisive effects in the first instance. 
This adds another 
factor to the intelligence requirement. 
Intelligence must 
locate, if possible, not single targets of limited value but 
many, or one or more exceptionally large targets. 
To 


ac;complish this, intelligence must meet requirements in 
accuracy and speed in not one situation but in several situa- 
tions simultaneously. 
It follows that the necessary in- 
telligence personnel and equipment to accomplish these ob- 
jectives must be organized and trained in advance of any 
possible need for them.* 


THE REAR AREA PROBLEM 


28. 
Present intelligence ca~bilities. In.military 
experience all weapons are subjec 
to substantial degrada- 
tion factors. 
This means that actual weapon effectiveness 


is·only a fraction, often a very small fraction, of expected 
or theoretical effectiveness. 
There are many factors con- 
tributing to degraded performance, but limited friendly 
intelligence probably is always one of them. 
As the des- 
tructive power of the weapon increases, the importance of 
intelligence as a limiting factor in weapon effectiveness 
continually increases also. 
In the case of atomic weapons 
employed tactically against ground force targets, friendly 
intelligence and enemy countermeasures may become the only 
two factors of major importance in finally determining 
weapon effectiveness. 


29. 
Atomic weapons offer, in principle at least, the 


· first available means uf neutralizing laxge enemy-held arens 


rapidly, economica.lly, and effectively. 
(See Appendix I, 
for an analysis of total costs an~ delivery capabilities for 
atomic weapons compared to other "area" weapons.) 
These 
areas include the reserves, logistics, tactical air forces, 
supporting services, communications, and command posts in 


*See Appendix D, especially Paragraphs 10-14 & 19-24. 


::rease the 


:1 1denttr1, 


1 


• 7 otrered b 
lS. 
J 


m. 
It the 
more rare 
t1e initial' 


to judge 
)yed with 
1s another 
·ence must 
d value but 
To 


nts in 
vera! si tua .. 
'J..ry in- 
cbese ob- 
of any 


ili tary 
degrada- 
t.iveness 


~ expected 
)rs con- 


~ndly 
.e des- 
nee of 
veness 
weapons 
riendly 
J.e only 
lng 


t, the 
ld areas 
ix I, 
ties for 
Jese 


~orcas, 


~s in 


..,.,_rp!X. C 
~ 
· 
a~ in addition to his front line arms. 
reo.~., 
)1.9 
30 • 
In the Korean campaign, army intelligence or enemy 


areas has been of low efficiency. 
This is not nee~ 
:earrilY either surprising or alarming, since ground force 
tl88111genoe staffs so~rcely can be expected either to neglect 
!Dter real and immediate front line problems to pursue 
1thetical problema involving future weapons, or to in- 


erP~e in domains presently of primary air f-orce cognizance. 
~uertheless, this intelligence deficiency indicates that 
~e~elligence is probably the least prepared of any branch or 
!De us army to cope with the problems of atomic warfare. 
Nor 


~ rear area intelligence necessarily a hypothetical problem 
1!nd1ng the initial use of atomic weapons. It seems clear, 


t'~r example, that deficiencies in this area may .have caused 
fn underestimate of enemy capabilities in November 1950 and 
!n overestimate a few weeks later. 


31. 
Some of the machinery necessary to employ atomic 


weapons tao tically already exists in army intelligence, and 
this machinery can be adapted quickly. 
This is primarily 
true, however, only of areas on or near the front in quasi- 
stabilized situations. 
For example, Annex 1 of this 


append!~ presents a case of high intelligence efficiency in 
determining enemy build-up against Line Baker north or Seoul 
1n the period 1?-31 December 1950; Annex 2 is a case of con- 
siderably lower intelligence efficiency in determining 
probable enemy concentrations in the Taechon area in late 
November; Annex 3 illustrates a very low intelligence ef- 
ficiency for determining the probable size and density of 
personnel targets from GHQ Daily Intelligence Summarie~ during 
November; Annex 1 of Appendix D shows a partial failure to 
anticipate and exploit a large troop target with conventional 
weapons; and Annex 4 of Appendix B gives two oases in which 
intelligence transmission was probably too slow to have per- 
mitted effective atomic attack on lucrative targets. It 
should be repeated, of course, that the efficiency ratings 
given above apply to the hypothetical use of atomic ~apons, 
and therefore should not necessarily be construed to be 
critical of intelligence in its present missions. 


32. 
Develo ment of 


number of ways 
n w 
obtained at present. 
radically new ones. 
This means that our only ~ecourse is 
to develop mor·e extensively those that we now ha~. These 
sources are f~miliar to every intelligence officer; the 
only reason for reiterating them is to examine the pos- 
sibility of adapting them to atomic warfare. 
Rear area in- 
telligence is so difficult that all sources will and must 
be exploited to the utmost, of course, so the discussion 
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following does not imply ~that any source should be neg leo ted, 


' 
33. 
Ground sources, 
Line crossers and refugees are 


mostly friendly but their reliability is difficult to estab~ 
lish; they generally are untrained in military observation· 
their information is fragmentary and usually old; and credi~ 
bility is hard to assess. 
Organized guerrillas are reason- 


ably reliable, but contain criminals, adventurers, brigands 
and possibly enemy agents in addition to patriots; they 
• 


have some training in military observation and must nec- 
essarily be familiar with their locality; if equipped with 
.radio or other communications, they can forward timely and 
valuable information. 
Much the same statements apply to 
underground organizations and to individual clandestine 
agents as apply to organized guerrillas. Unlike the guer- 
rillas, they will control no territory, so their communica- 
tions may be poor if they must be too careful to be timely 
or too clever to be understood unaNbiguously. 
Airborne in- 


truder patrols, equipped with radio and dropped by parachute 
behind enemy lines, may be selected for their familiarity 
with local terrain, language and customs, and operate 


clandestinel~. 
Or they may operate as military units, par- 
ticularly if they are able to link up with or organize lo- 
cal guerrillas. 


34. It may be concluded that all ground sources of in- 
telligence for the tactical employment of atomic weapons 
against enemy rear areas will be effective principally to 
the extent that they can communicate credible information. 
quickly. 
This nearly always will imply the clandestine use 
of radio and the concomitant avoidance of enemy interception 
or radio direction finding. 


36. 
Visual observations by T-~ (Mosquito) planes have 
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igb6~ credibility, but these observations also are best 


a b d as triggers (see paragrapb3 21 and 22 of Annex 4 for 
useerimental proof of limited efficiency in visually es- 
e~Pating troop targets from Mosquitos) for further re- 
r.i.Jll a 1ssance. 
These slow, low-flying planes have been used 


oo~nsively in Korea. 
Their usefulness is problematical un- 


'~r other conditions where enemy tactical aircraft or 
d~rons antiaircraft fire mav be encountered. 
' 
' 
37. 
Photo reconnaissance offers one of the most 


romising methods for obtaining accurate information on rear 
Pres ground force targets. 
The discussion and experimental 


~rials ~ith friendly and enemy troops reported in Annex 4 
sboW that large-scale vertical aerial photos (1:2,000) will 


~ive the desired results. 
Extensive and random photography 


~t thiS scale would involve a very large and possibly un- 
economical effort, so detailed photo reconnaissance would 
oeed to be limited to profitable areas, and consequently, 
~y require triggering by other sources of intelligence. 
3ome of the applicable methods and procedures for planning 
and using large scale vertical ph~to reconnaissance also 
are discussed in Annex 4. 


38. It may be concluded, then, that aerial photo 
reconnaissance offers a good chance for a simultaneous 
solution of three of the principal problems ot rear area 
'ntelligence for tactical atomic warfare: 


a. 
To deliver accurate information quickly. 


b. 
To obtain detailed information covering 
extensive areas. 


c. 
To escape interception and destruction by 
the enemy • 


Further means for triggering photo reconnaissance 
should be studied and exploited by intelligence • 
' 
3Q. 
Message interception and radio direction finding. 
Message i~terception ranges all the way from theft or 
capture dt enemy documents to the cryptographic decoding 
of enemy messages. 
When successful, it obviously offers 


one of the most accurate sources of information on enemy 
capabilities and courses of action, although caution to 
avoid "plan ted" .false information is a.lw.a_y.s _necessary. 
Radio di~~ction finding over land usually indicates only 
the approximate locati~ns of enemy activities and command 
centers 1 /since land masses refrac·t radio waves and introduce 
bearing errors; furthermore, radio antennas may be located 
at a distance from a commlln1.cations cumter. 
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40. 
Conclusion. 
A review of applicable intelligence 
sources indicates no new sources for obtaining information 
on which to plan tactical atomic attacks on enemy-held rear 
areas. It is seen, however, that existing means are 


c~pable of fuller exploitation, better integration, and 
improved methodology. 
One of the more promising methods 
for locating and evaluating atomic targets in the enemy's 
rear is large-scale vertical aerial photography. 


LIMITATIONS AND DEFICIENCIES OF ARMY GROUND FORCE INTELLIGENC! 
KOREAN CAMPAIGN. 
~ 


41. 
The principal limitations and deficiencies of 
ground force intelligence in the Korean campaign, some of 
them self-imposed, will be discussed briefly. 
The point of 


view is primarily that of atomic warfare, but the discussion 
has bearing on warfare in general. 


42. 
Patrols •. Ground patrols usu~lly are reliable and 


bring in credible information. 
The high intelligence 


efficiency on the Line Baker front was principally the re- 
sult of patrol activities (see Annex 1). 
In common with ob- 
servations by individuals, US army patrols have a tendency 
to overestimate the strength of opposing forces, particularly 
if the patrol receives fire or is in danger of being cut ott. 
The cause may be lack of adequate training in the self- 
sufficiency of isolated units and in patrol functions. 
Th1s 
may be reflected in the comparison of US army casualty rates 
(5.5 percent missing, and 3.8 percent killed, and 15.3 per- 
cent wounded) with those of the US Marines (0.7 percent 
missing, 6.2 percent killed, and 27.7 percent wounded~ 3/ 
That is, 1 out of every 4.5 Aray casualties is missing,- 
while only 1 out or every 49 Marine casualties is missing! 
The percentages quoted are based on present strength and 
would be lower in terms of total strength brought into Korea. 


43. 
Armf photo reconnaissance. 
On army's part, aerial 


photo reoonna seance, up to the time of this report, was 
consistently wasteful and uniformly nearly useless for army 
intelligence because of its small scale photos which could 
not show CCF personnel targets (see Annex 4) •. Furthermore, 
either FEC nor EUSAK had brought needed ar.my photo inter- 
pretation and photo reproduction units into the theatre, nor 
Ol'ganized themselves to ..tll.!lke eft'.ective use of planes and· 
equipment available from. :Fifth Air :Force. 


44. 
The unexploited poss1b1~1t1es in aeriak photo in- 
telligence are discussed in detail in Annex 4. 
A single 


illustration will be given her~. Photo mission No. 2168B 
I 
8/ Personnel Daily Summary; (Cumulative), 24 Febraary 1951. 
- 
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~ 
tlown north of Line Baker on 30 December 1g5o at a 


~s 8 of 1:7,500. Prints ~0 to 20 in this series cover a 
,oal c~Ol07 to CT2710, which re~erence to Figure 1~ Annex 
li0:nows to cross heavy CCF concentrations for a distance 
1, about 16 miles. 
The USAF immediate photo intelligence 


of ort on these 70 prints gives: "Print 26:CT2710--2 U/I 
rePicleS on road. 
Print 84:CT0507--Cart on secondary road." 


,e~s brief report is consistent wL~ AF miss~on to interdict 
1'11 
8 nsporta tion and supply. 
The following addi tiona! data ils, 


t~ interest to army, however, are evident in the photos an~ 
~ght have been exploited if army had provided the required 
pi and PR personnel and equipment. 
About 50 of the 70 photos 


hOW manY miles of entrenchments. 
Many of these entrenoh- 


8 ents are old, dating back to Soviet occupation or North 
~orea, bnd contain machine gun and mortar positions. 
More 
than half of the 50 trench photographs indicate stretches 
•here the last snow of 20-21 December had been cleared out. 
since cleared trenches in general were near Korean housing, 
end uncleared trenches were not, the inference is strong 
that CCF troops were making extensive use of the numerous 
torean huts along this line (see also Appendix B, paragraphs 
73-84 on CCF tactics). At the small scale of the photos, 
it was impossible to tell whether any CCV troops were in tbe 
trenches or using the huts. 
The photos also indicate that 
practically all artillery fires had fallen in unoccupied 
open fields and rice paddies since the last snow. 


45. 
Enemy tactics and logistics. 
The tactics and 
logistics of enemy forces (described in Annex 1, paragraphs 
12-17 and ApP6ndix B, paragraphs 73-84) impede accurate 
estimates of enemy strength and deployment by ground sources, 
and make the efficiency and credibility low for visual 
observations from the air. 
In general, the bigger atomic 
troop targets have been enemy, and probably all of the at- 
tractive logistics targets have been friendly (see Appendix 
G on vulnerability of UN forces). 


46. 
Communication monitori!!. Enemy oomaun1oations are 
relatively primitive. 
He uses a 
ost no radiO in combat 
areas and has very little wire, so mmnitoring and intercept 
have not been applicable except in his general headquarters 
areas. All attractive atomic targets which could have been 
developed by radio direction finding in Korea probably have 
been triendly (see Appendix G, Annex 2, on EUSAK and Fifth 
AF R.eadquarters _v:ulnerability). 
On the other hand, enemy 
use of runners, and his issue of set· instructions· to field 
commanders from division level down has made the use of 
captured documents more attractive. 


47. 
Prisoners of war. 
POW interrogations, always con- 


sidered unreliable until verified by increasing numbers of 
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prisoners or by other information (see paragraph 1 ?c, pre- 
ceding} have been regarded as of low value in the Korean 
campaign because of general illiteracy and communist in- 
doctrination ot CCF and NKA troops. 
However, during 
November 1950 a deserter located the 66th CCF Army 
accurately enough to have made an atomic attack feasible 
(see Annex 2) and the impending CCF attack on Line Baker 
on 31 Decembar 1950 was verified by several POW's (see 
Annex 1). 


48. 
Line crossers. 
Low educational standards and 
language barriers have decreased the value of information 
from line crossers, refugees, and friendly looal sources. 
They furnished trigger information on one occasion 4/ which 
additional reconnaissance could possibly have developed as 
a suitable target for atomic attack. 


49. 
Minor operational and or~anizational deficiencies. 
Army intelligence in Korea has sur ered from a few minor 
operational and organizational deficiencies. 
Each of these 
is trivial in itself, but taken in combination they can 
produce serious gaps in intelligence. 


50. 
A substantial fraction of spot intelligence items 
and reports are vague on what was observed and how many 
were seen or suspected. 
This lack of definiteness 18 


thought to be unnecessary and easily corrected. 
For ex- 
ample, a spot report will be specific with respect to time 
and place, yet fail to give even an upper or lower limit 
. for the number of eneruy troops observed. 
Consider a 
typical case from a spot report on enemy locations observed 
by patrols and by air (given in reY.erse order in time): 


"a. 
Unknown number enemy 08502275 to 08520290 


and at 08465245 during afternoon 2? January. 


"b. 
35 enemy vicinity 08545286 at 2712151. 


"c. 
30 enemy vicinity 08500273 at 2712001." 


51. 
The use of three· digit coordinates implies that 
locations are known to within about 100 meters. 
Item (a) 
defines ari enemy line 2.3 kilometers long; taken together, 
items (a), (b), and (c) gives.five points on an implied· 
,enemy line about 9 kilometers long. 
The inference from the 
reported times would. seem to be that this line was probed 
during, the afternoon after two enemy groups numbering 30 and 
35 respectively were sighted about noon at points more than 
4. 5 kilometers apart. 
That is, i tem.s (b) and (c) fire specific • 
!,/ Report or COF Army (corps) near Kaesong_, late December 1950. 


174 


~APONS - 
pre .. 


a an 
in- 


d 
ion 
es. 
nhioh 
d as 


JCies. 
:>r- 


~hese 
l 


tems 


ime 
t 


rved 


t 
) 
r, 


the 
i 
and 
1an 
30ifio. 


~ 
· d indicate that contact had been made with the enemy at 
sn n The rest of the afternoon's report, item (a), unfor- 
D00atelY becomes so vague that intelligence can infer at 
t~ extreme that two or perhaps three enemy platoons, total 
0~rength 60 to 100, are patrolling in the neighborhood, 
s d at the other extreme, that contact has been made with 
:~ enemy division holding a line 9 kilometers long. 


52. 
On some days up to half of the spot items 
~Y contain the stereotyped phrase "unknown number enemy"r 
et time and coordinates rarely are reported less 
100urately than within one hour and 1,000 meters res- 
~otively. It should be made a rigid requirement that spot 
items give at least estimated upper and lower limits far 
troop numbers seen or suspected. 
- 
53. 
Another stereotyped intelligence phrase is "much 
enemY activity observed vicinity of •••" This could mean 
that three oxcarts have been sighted in a courtyard where 
there were none previously--or that there are strong in- 
dications that a CCF Army (corps) !s billeted in the town. 
unfortunately, the trite words "much enemy activity" have 
bad the preceding range of meanings. 


54. 
The remedy is obvious. 
Patrols, agents, and ob- 
servers should be trained and ins true ted to ·report in the 
same brief, concise manner now used: 
(a) what was actuslly 
seen and the numbers seen; (b) and the observer's estimate, 
inference or suspicions, with stated upper and lower limits 
ror numbers. 
It is felt that procedures such as the preceding 


would preven~ the probably false conclusion which can be 
drawn from GHQ Daily Intelligence Summaries, that troop 
densities in enemy-held territory average only 15 to 45 
per square mile (see Annex 3). 


55. 
Another weakness in present intelligence pro- 
cedures is the frequent neglect of follow-up surveillance 
on definite contacts and on probable contacts indicated by 
trigger information. 
Closely related to, and possibly 
caused by, this neglect is the failure to indicate possible 
duplications (or lack of duplication) in troop sightings. 
Intelligence spot items and reports rarely indicate whether 
troops sighted one day either could or might be those ~a­ 
ported previously, and vice versa. 
~h~ effects are 


cumulative. 
Neglect of follow-up and failure to discriminate 


between duplicative and non-duplicative troop sightings 
leads to inaccurate or incorrect estimates of enemy strength 
"For a 97-day period covering -3,081 cases, the n·umber was re- 
ported as "unknown" in 1,434 cases, or 46%; see Annex 3. 
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and movement, and thence to failure to anticipate targets, 
It is true, of course, that order of battle intelli~nce 
at army or higher echelons does follow large scale enemy 
movements and trends. 
However, the enemy moves hie forces 
piecemeal and frequently at night between aseemoly and con. 
centration areas, with the result that intelligence contact 
on a CCF army (corps) of 30,000 men often is lost. 


56. 
A further deficiency arises in routing and using 
available information. 
This has been more noticeable in 
photo intelligence. 
For example, the average time used in 


routing photo positives from JOC through EUSAK to I Corps 
during December 1950 ~s four days. 
A fuller niecussion ot 
lack or utilization of photo intelligence is given in Annex 
4. 
Another symptom or poor utilization of available in- 
telligence was the complaint by each of five regimental 
commanders polled that they believed they were left in un- 
necessary ignorance of the situation on their own fronts 
and on their flanks, with the result that both planned and 


~utomatic coordination were difficult at regimental levels. 


57. 
In the field of counterintelligence, censorship 
has been lax on advance intelligence on the strengths, in- 
tentions, and movements of friendly forces. 
That is, there 
have been instances of a nearly one-to-one correspondence 
between newspaper reports and highly classified intelligence 
summaries in the Korean campaign with respect to units which 
had not yet made firm contact with the enemy. 
In the event 
of atomic warfare, the publication or misuse of privileged 
friendly information may be disastrous and therefore must be 
brought under greater cpntrol. 


58. 
All of the preceding limitations and deficiencies 
will require improvement before atomic weapons can be used 
tactically with maximum effectiveness. 
Accuracy, speed and 
coordination in intelligence processes, both up and down the 
command ladder, will be required from theatre to regimental 
levels, particularly whenever atomic weapons are being used 
in close support. 


SUMMARY 


59. 
An examination of present methods and p~ocedures 


in army intelligence indieates that these are not now 
adequate to permit efficient tactical us~ of atomic weapons, 
except near friendly lines in stabilized or quasi-stabilizeJ 
situations. 
This appendix has suggested changes or improve· 


roents in methodology.; Appendix D will discuss some of the 
possible organizational changes to improve the functioning 
or intelligence. 
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APPENDIX C, ANNEX 1: 


VULNERABILITY TO ATOMIC ATTACKS OF THE CCF AND NICK 
FORCES DEPLOYED AGAINST THE STABILIZED LINE B 
( IMJIN RIVER, KOREA) , 17-31 DECEMBER' 1950 


r!ffflODUCTION 
- 
1. 
Previous studies have applied atomic weapon effects 
various world war II situations. 
Necessarily, the h1s- 


~rical accumulation of data was quite broad and the analysis 
therefore rather shallow in scope, although it was useful to 
outline the general trends of such possible employment of 


8 tomic weapons. 


2. 
The need was great for a detailed breakdown of a 
cilitary deployment into small units, accurately located and 
identified, and for a careful application of known atomic 
weapons effects to such deployment. 
The Korean conflict af- 
forded such an opportunity for analysis teams to be present 
in the combat zone at specific times and places so that data 
could be obtained in person and from military personnel in 
the field before, during and after some important war situa- 
tions. 


3. 
The atomic weapons effects discussed .in detail in 
Appendix A will be drawn upon heavily, in pa~ticular the ef- 
fects of a 40 KT atomic bomb burst about 3,500 feet in the 
air. 
In brief, the physical effects will extend to a dis- 


~nce from ground zero of about 5 kilometers or about 5,500 
yards on a clear day of about 12 miles visibility. 
Considera- 
t tons of ace uracy of deli very by aircraft which have a visual 
vPE of ttbout 500 yards will add one OPE radiul:S ttnd make the 
safe distance of the aiming point from friendly troops about 
5! kilometers or approximately 6,000 yards. 


4. 
The withdrawai of UN Forces from North Korea to posi- 


tions on Line 13, just nort,h. or Seoul alld rougb.ly along .the 
38th Parallel, was followed by a period of about two weeks, 
from 17 December to 31 December 1950, during which this front 
remained stabilized. 
There was relatively little contact with 
the enemy who gradually assembled their· offensive forces pre- 
paratory to assaulting this position. 
The first $trong prob- 


ing attacks began before midnight on 31 December 1950. 
The 
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enemy pene~ra~ed this line in force-during the night and 
eventually caused another withdrawal to posi tiona farther 
south along a Line c. 
A detailed study of the enemy move- 
ments, strengths, and locations during this period was made 
from information gathered from intelligence and operations 
sections at army and corps levels in Korea. 
The data were 
then used to evaluate the effects on such forces in the 
field of employment of atomic weapons. 
All available de- 
tails of combat intelligence and operations were used to 
make estimates of the presence and loc~tions by map co- 
ordinates of personnel and materiel down to individuals or 
squads and mortar and gun emplacements as well as animals 
and tanks. 


SOURCES OF INFORMATION 


5. 
At corps level the material gathered by G-2 and 
used in this study consisted of th~ following types or in- 
formation: 


a. 
Spot Reports, containing the immediate reports 
of intelligence items, received by telephone, written re- 
ports from other sources, reports from clandestine agents 
and line-crossers, and airplane detection. 
These items are 
immediately copied and transmitted to other corps and army 
headquarters. 


b. 
Collation File, which is a working paper 
summarizing in brief form the essential data from the spot 
reports. 


c. 
PIR, daily periodic intelligence report which 
is issued by the plans and analysis section of G-2 and 
describes the daily G-2 estimate of the situation facing the 
corps. 


d. 
IsUffis, or intelligence summaries, which 
periodically discuss the over-all situation. 


6. 
At Eighth Army Headquarters (EUSAK) extensive use 
was made of the spot reports, the EUSAK PIR, the G-2 and 
G-3 daily overlays of the enemy and UN forces deployed in 
the field, and daily briefing by members of the G-2 and G-3 
staff. 
The latter is summarized in briefing notes issued 
daily with the overlays. 


?. 
The specific items of information gathered from all 
the preceding sources were placed as accur~tely as possible 
by map coordinates on an ov.erlay on a 1:50,000 scale map of 
the regions of Korea just north and south of the 38th Parallel 
where the B line of defense was placed roughly 30 miles north 
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The UN lines remained 1n this approximate posi- 


~ion for at least two weeks until the enemy penetration on 


~ne night of 31 December 1950-1 January 1951. 


LIMITATIONS AND EVALUATION OF INFORMATION 
a. 
This information accumulated by G-2 in Korea suffers 
from the limitations discussed in Appendix C, and evalua- 
tion of the information and its sources becomes an absolute 
necessity. 


9. 
In general, it is not single items but the careful 
scrutiny of the whole series of items that may build up a 
general picture of the deployment and the movement of enemy 
rorces. 
This screening or evaluation takes the form of assign- 
ing a symbol-evaluation of contact and information which 
moves higher up the scale as confirming evidence appears. 


Table I shows the ter.ms and symbols used in EUSAK and 
corps evaluation scales. 


TABLE I 


SYMBOL-EVALUATION OF CONTACT 
AND INFORMATION 


.Evaluation as 
to Source 


A - completely reliable 


B - usually reliable 
C- fairly reliable' 


D - not usually relia~le 


E - unreliable 


F - reliability cannot 


be judged 


Evaluation as to Truth, 
Credibility, or Probability 


1. Report confirmed by other 


&genc1es 


2. Probably true ~aport 


3. Possibly true report 


4. Doubtr-u.lly true report 


5. Improbable report 


6. Truth cannot be judged 


10 •. Where time .is not a critical factor this screening 
and evaluation process may succeed in identifying the over- 
all for6es in a large area and may give i fairly good 
estimate o:t small .units. 
Line B was stabilized for more than 


two weeks and therefore it afforded considerable time for 
building a picture of the opposing forces and the specific 
areas of many units. 
The over-all G-2 estimate of this situa- 
tion may reasonably achieve a B-2 rating in the aggregate. 
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11. 
All spot items have been studied for the period 
-of 17-31 December 1950 end all have been placed on the map 
of the area (see Figure 1, envelope inside back cover) to- 
gether with the date of the spot. 
This accumulation of 
spot reports for the entire two-week period is presumed to 


~epresent a fair picture of the over-all enemy build-up. 
·rhe accumulations so made in front of I Corps and IX Corps 
do come close, as described below, to the over-all G-2 
estimates of total forces facing these corps on 31 December 
1950. 


CHARACTERISTICS OF ENEMY TACTICS AND MOVEMENTS 


12. 
A brief description of the tactics and movements 
of the enemy forces will indicate the problems of in telli- 
gence in obtaining information reliable enough to influence 
military action. 


The CCF soldier usually travels at night, mostly on 
foot, carrying (on his back, or by horse or pack animal) 
the supplies and ammunition he may require, probably only 
a 3-7 days' supplY.• 
During the day he generally goes into 
cover, foxholes or other type, frequently covering the 
opening with rice sacks which blend with the earth and 
impede observation from the air.* When he travels,.he often 
follows less frequently used roads, and even goes arouna 
the hills and mountains along stream beds and poorly marked 
trails. 
Camouflage and infiltration have been developed 
to an effective degree and permit surprise, envelopment, 
ambush, and the cutting of vital supply and communication 
links. 


13. 
The Korean terrain, being mountainous, is rough 
and difficult to traverse. It contains numerous channels 
through which small groups may pass almost undetected to 
assembly points elsewhere. It may probably be true that 
there are no other exactll similar terrain features any- 
where in vital world regions to which the particular tactics 
and training of the present enemy forces are so well adapted. 
But UN forces might well consider the lessons learned from 
the CCF in the Korean area for the possible future necessity 
of operations in other countries not ~o dissimilar in 
terrain, i.e., T~ey, SpBin, and the Balkan nations. 
In- 
filtration in small numbers and the formation or guerrilla 
bands behind the lines is facilitated by such terrain. 
In- 
telligence must cope with unseen or poar~y seen enemy groupg 
traveling at night, carrying their supplies on their backs, 
and hiding from air attack and detection by day. 
· 


14. 
The subject of terrain as it exists in Korea and 
as it affects the employment of atomic weapons is described 
*This cover is crude and detectable. See para. 47, Annex 4. 
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detail in Appendix A and illustrated in Figures 9 and 10. 
1D se figures show graphically that in many regions of 
TD~erest the hills are on the average of 300-400 meters high 
i~tb the higher hills of the order of 1000-1200 meters in 
• ight• 
Furthermore, from the point of view of atomic 


neapon effec~ large open areas exist which are equal to or 
-er er than the weapon damage area. 
Inspection of ·air re- 


l~~aissance photography l/ of the region fronting I and IX 
~orps north of Line B shows many long trench lines, generally 


unning near the tops of the hills or below the crests. A 
rurst height of about 3,500 feet would have been very ef- 
~ective in clearing all hills in the areas chosen and would 
nave washed down the hills and surrounding terrain with the 
atomic weapon effects of blast pressures, thermal and 
nuclear radiation, essentially to the extremes of the phy- 
sical damage distance of about 5,500 yards for a 40 KT 
atomic bomb burst on a clear day. 
Details of selection of 


aiming points, and the assessment of personnel damages are 
described fully in the following sections. 


15. It can safely be concluded from inspection of the 


figures and photographs of the terrain that, subject to 
proper selection of burst height, aiming points, and other 
relevant information, the terrain in Korea in the areas 


8 tudied would not be an obstacle to effective use of atomic 
bombs. 


16. Apparently there is some tendency for the enemy 
forces to stop their activity, for reassembly and reforma- 
tion, when their immediate store of supplies is consumed. 
They take their time in assembling forces considered adequate 
for an attack and are adept at probing the lines and finding 
weak points. 
' 


17. 
In terrain other than Korea the CCF and NKA forces 


would very likely lose much of their effectiveness and prove 
a more ordinary toe becoming more subject to their in- 
adequacy of arms and air, support •. In Korea, the fighting is 
definitely on terms most favorable to an enemy trained for 
exactly this type of terrain and this type of warfare.· 


BUILD-UP AND DISTRIBt:r'.riON OF ENEMY AND UN FORCES BEFORE TEE 
STABILIZED LINE B (IMJIN RIVER), 17-31 DECEMBER 1950 


18. 
December 
fore the 
2100 and 


Figure 1 shows the bui.ld-.up in th~ .Period l7-3l 
1950 and distribution of en~my and UN forces be- 
stabilized Line~ B up to the time roughly between . 
2400 hours, 31 December 1950 when ~he first enemy 


1/ Pho£o mission No. 2168B of 30 December 1950; target No •. · 
Z-1404. 
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units penetrated the line between the 11th and 12th ROK 
regiments of I Corps. 
For this period, all spot reports ot 


enemy units, materiel, and animals in the enemy region 
(varying from 20 miles from the left flank of I Corps to 
about 12 miles from the right flank or IX corps)are in- 
dicated in the figure. 
The positions of the bomb line, the 
UN forces, and the boundaries between UN forces are also 
shown in exact positions according to best known map co- 
ordinates. 
For most of the length of front line between I 
Corps and the enemy forces, the Imjin River formed a 
natural boundary approximately 300-400 yards wide on the 
average, being wider and unfrozen at the western end, where 
also the terrain was too difficult to afford easy crossing; 
the river was narrower and frozen over at the eastern end 
of the I Corps line, where the 11th and 12th ROK Regiments 
were deployed and where in fact the first enemy penetration 
occurred. 


19. 
The enemy spot items in Figure 1 represent 
accumulated reports for the entire period from the 17 to 
31 December. 
This necessarily means that some of the items 
have been reported more than once, since a first spot re- 
port of a unit strength and location makes subsequent de- 
tection relatively easier. 
Items also have been included 
which vary considerably in symbol-evaluation rating. 
In 
addition, items reported e~rly in the two-week period do 
not necessarily remain in the position reported, despite 
the stabilized nature of the line, but continue to move 
elsewhere. 
However, 
th~ general movement was southward to 
assembly points in front of Line B, and it is felt that 
the reporting of any unit within a distance of 15-20 miles 
from the I Corps and IX Corps front line forces will repre- 
sent a unit that was probably present in the enemy force 
assembled for assault on Line B the night of 31 December. 
It is felt further that any duplication of reporting of 
units was more than compensated by the fact that the in- 
telligence return in accumulated total spot reports probably 
represented a major fraction of the total force actually 
present. 
Consequently, this duplication will not, in such 
a problem as this, be of great importance. 
A comparison 
of the total accumulated force obtained by counting in 
Figure 1 the spot item~ opposite I and IX Corps will be made 
below with the over-all G-2 estimate of the total enemy 
forces believed to be present on 31 December 1950. 


10. 
The information is most comprehensive in front of 


I and IX Corps and attention will be restricted mainly to 
the enemy massed in front of these sectors. 
The activity 


here during the per1od discussed was greater than in other 
sectors farther east where terrain and winter hampered enemy 
troop and sunnly _movements. 
The UN forces in the I and IX 
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corps were made up or the units shown in Table II. 


TABLE II 


FRIENDLY FORCES OPPOSING THE ENEMY ON LINE B 


I corps 
IX corps 


~5th Division 
(24th, 35th, 27th Regiments) 
24th Division 
{5th, 19thJ 21st Regiments) 


29th British B~1gade 
1st Cavalry Division 
(5th, 7th, 8th Regiments) 


1st ROK Division 
(11th, 12th, 15th Regiments) 
27th British Brigade 


Turkish Br ige.de 
6th ROK Division 
(2nd, 17th, 19th Regiments) 


21. 
The enemy front lines in 31 Decembe~ 1950 may be 
given by the following map coordinates as seen also from 
Figure 1: 
BS9995, CS0098, CT0505, CT1102, CT1802, CT1909, 
CT2109, CT3010, CT4010, CT5108, CT5608, CT6610, CT7506, 
CT8507, CT9208, DT0608, DT1203, DS2295, DS3195, DS4098, 
DS4583. 


22. 
The weather on 31 December 1950 was clear until 


1100, becoming cloudy with scattered low clouds whose bases 
were at 4,500 feet altitude by 1430 hours. 
The visibility 
was 5 miles at 0700 hours becoming 8-10 mil~s by 1200 hours • 
There was no precipitation. 
on 30 December 1950 the visi- 
bility was better than 8 miles with no precipitation. 
On 


1 January 1951 the visibili~y was clear, being somewhat 
hazier in the morning and improving to about 7 miles or 
better by 1030 to the end of the day. 
For the purpose of 
this study it may be assumed that the weather condition was 
clear. 
Hence, the atomic bomb damage criterion for a clear 
day (attenuation coefficient 0.2 per kilometer) may be 
used to determine the effects of employing a 40 KT atomic 
bomb at a height of burst of about 3,500 feet above the 
enemy forces on the night of 31 December 1950. 


23. 
A copy of EUSAK Periodic Intelligence Report No. 
1?2 for the period 302400-312400 December 1950 is appended 
tor ~ererence and ror a general description of the situa- 
tion. 
(See In~losure A to this Annex.) 
24. 
Tables of organization and strength., based on the 
interrogation of more than 133 CCF pr isonera of war captured 
from elements of the 38th, 39th, 40th, 42nd, 50th, and 66th 
CCF armies, have been drawn by the EUS~K G-2 staff and are 
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considered to give good agreement with information from 


variou~ other sources. 
Prisoners of war are generally in 


agreement that the CCF infantry regiment is composed or 
·three battalions with estimated strengths of ?00 men each 
and further that the battalion is divided into three in- ' 
fantry companies and one heavy weapons company. 
To date 
reports of the artillery units in the CCF are rather in-' 
definite. 
However, POW's claim that the basic artillery 
support for the CCF infantry regiment would be an artillery 
battery, and that the CCF army group support consists or 
one artillery division. 
Because reports vary, no attempt 
is made to denote either the calibre or size of enemy 
weapons, chiefly US arms captured from Chinese Nationalist 
units, Japanese ~eapons, and also Russian weapons. 
Table 
III and the accompanying organization chart summarize 
the 


estimated strengths and organization of CCF units 


TABLE III 


STRENGTHS AND WEAPONS IN CCF UNITS 


Unit & 
KG 
Mortars 
AT Weapons 
(Appro:x. 
Rocket 
3'lmm 
Strength} 
SMG 
Lt Hvy 
50mm 
8lmm 
Launcher 
Guns 


Rifle regt 
(2,800) 


162 
54 
18 
81 
12 
6 
12 


Wpn bn 1/ 
54 
18 


(700) 
- 


81, 
12 
6 
12 


Rifle bn 
54 
18 
6 
27 
4 
2 
4 


(700) 


,, 


Wpn co 2/ 
-- 
18 
6 
27 
4 
2 
4 
' 
(lGO) 
- 


Rifle co 
18 
6 
-- 
9 
-- 
-- 
-- 
(166) 


60mm mortar 
-- 
6 
-- 
3 
-- 
-- 
-- 
& MG platoon 
( 34) 


Rifle plat 
6 
2 
--· -- 
-- 
-- 
-- 
(38) 


1/ Attached from division. 
2/ Attached from weapons battalion 
- 
. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPons 
~ 
COMPARISON OF CUMULATIVE SPOT COUNT IN PERIOD 17-31 DECEMB~ 
!950 WITH OVER-ALL INTELLIGENCE ESTIMATES 
~ 


25. 
Figure 2 (see envelope, 
r) show8 
an overlay on a map ot the over 
te o 
enemy 


forces facing the UN forces o 
1950 
It indi- 
cates a total of about 174,000 
, 
about 73,eo0 
NKA troops, representing ~bout 6 CCF armies believed to be 
the 38th, 39th, 40th, 42nd, 50th and 66th CCF Armies, and 
about the equivalent of two NK armies, deployed to a depth 
varying between 20 and 40 miles against the HN forces on 
'Line B. 
On the line, the 50th CCF army occupied a position 
roughly in the vicinity of Kaesong opposite the left flank 
of I Corps, the 39th CCF Army opposite the right flank of I 
Corps, the 38th CCF army opposite the left flan~ of IX Corp8 
the 66th ccr·•~my tentatively located opposite the right 
' 
flank of IX Corps and the left flank of III ROK Corps. 
In 
addition, some 20,000 NKA troops were in the line opposite 1 
Corps, about 5,500 were opposite IX Corps, and some 43,000 
troops and guerrillas were opposite the III ROK Corps aectot. 
Immediately behind these forces, acting as reserves, the 40th 
CCF army together with some NKA troops were deployed behind 
the 38th and 39th armies opposite I and IX Corps, while the 
42nd CCF army and NKA troops were in similar position roughly 
opposite the IX Corps and III ROK Corps sectors. 


26. 
The total forces opposite Line B were of the order 
of about 250,000 men, of which about 80,000 were roughly de- 
ployed against the I Corps line and about 35,000 against the 
IX Corps line. 
This may be compared with the total forces 
against the Corps lines obtained by counting on Figure 1 
the acoumula~ion of spot items for the period of 17-31 De- 
cember 1950. 
In the region of Figure 1, lying in a depth 
of enemy territory approximately 10-15 miles deep, the spot 
count gave about 76,500 against the I Corps sector and 
about 35,500 against the IX Corps sector. 
These figures 
compare extremely well with the over-all estimates of line 
forces shown in Figure 2 and discussed previously. 
All 
numbers are, of course, necessarily approximate. 
From 
Figure 1 we can see that the bulk of the 112,000 men 
counted by the spot report method will be deployed in en area 
roughly 30 miles long by 6 miles deep or about 180 square 
miles, giving an average density of about 622 men per square 
mile. 
However, closer examination of the concentrations of 
enemy forces by spot counts on Figure 1 will show that 
several areas exist in which the concentration will vary be 
tween 330 and 500 men per square mile. 
~his will be dis- 
cussed in detail following, where the effects of using 
atomic bombs will be described. 
Figure 2 also indicates the 
presence of additional enemy forces farther north and 
generally mavin~ southc 
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£11DIX C 
~The 
method of accumulating spot reports in this 
le of stabilizat.ion and build-up for mass attack gives 


e%S~lts of enemy strength which are approximately equal to 
sue obtained by over-all intelligence estimates. 
There is 


~o~gh degree of probability that the accumulation .method 
a h 
1ve results more quickly although it must be sub- 


-11!8~ to additional tests of similar situations in order to 
~:~ermine its a co uracy and validity. 


tJJIE FACTORS IN DECISION AND CHOICE OF BEST TIME OF DELIVERY 


28. 
On the night of 29 December 1950 the evaluation of 


e over-all enemy situation indicated that the enemy was 


t~obablY not ready for the attack on Line B but apparently 
Pas very rapidly approaching the necessary degree of 
-eadiness. 
It was estimated that the attack could be ex- 


~ected any time within 48 hours thereafter, with the more 
revalent predictions centered around the night of 31 De- 


~ember 1950. 
POW interrogations indicated also that the 


attack on Line B was planned for some time in the early 
50rning of 1 January 1951. 
Numerous personal wagers were 
placed on the exact hour on the night Of 31 December 1950 
when the attack could be expected. 


29. 
The preceding evaluations of the extent of the 


enemy build-up and the prqbable time of the attack were ob- 
tained by daily study by G-2 staff members of the spot re- 
ports and by estimated judgments of the over-all picture 
from the additional information gathered from POW's, line- 
orossers, and airplane visual detection. 
In Figure 3 is 
presented a possible method for obtaining graphic evidence 
of such a build-up and specific information leading to a 
definite determination of the most probable time of enemy 
attack. 
The data from Figure 1 have been plotted to show 
the numbers of troops entering areas fronting I and IX 
Corps each day of the period 1?-31 December 1950, and also 
the total number of troops present in these areas at the 
end of each day. 
It is very clear that a large build-up 
took place between 1?~25 December. with the greatest number 
entering the area around 22 December. 
The total enemy forces 


aocumulated in this period amounted to about 55,000 men. 
This number obviously was not sufficiently large nor 
properly deployed to undertake a successful offensive against 
the UN defensive forces deployed on Lirie B. 
In the period 
25-31 December there was a second large build-up. 
The great- 
eat number entered the area on 30 December, r~ising the 
total enemy forces in the area to about double the total 
assembled during the first period. 


30. 
Inspection of Figure 3 shows that ending 30 De- 
cember the total enemy build-up was in sufficient strength 
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~ 
aertake an offensive, and that attack could be ex- 
~ u~d at any time thereafter. 
The enemy forces reached 


pe 0fr maximum concentration in preparation for attack by 
~roging about 25,000 additional troops into the area on 30 


~r mber. 
Since the tendency of both CCF and NKA forces is 


~ceove or attack at night, the night of 31 December 1950- 
t0J~nuarY 1951 is clearly indicated by Figure 3, as the 
1 bable time to expect the offensive. 
pro 
. 
31. 
This _interpretation permits decision to use atomic 


mbs, and to effect delivery at or close to th~ start of 


eoe offensive in order to maximize the number of enemy 
tboops out of cover and moving in the open. 
Assuming that 


t~omic weapons were available in the FEO, perhaps in Japan 
1 r okinaw.a, both about 5 hours flying time from Korea, and 
~bat the necessary aircraft and weapon facilities were 
lerted, approximately half a day would have been suffi- 
~ient tor request and delivery by air of atomic bombs from 
sir base to target. 


32. It is therefore suggested that the decision to use 
atomic bombs in the situation described could have best been 


~ade on 30 December 1950, and the time of delivery set for 
about 2300 on tbe night or 31 December 1950. 
This action 


will be assumed in the following section in which the ef- 
fects of 40 KT atomic bombs exploded 3,500 feet in the air 
will be described. Figure 1 shows that by midnight of 31 
December enemy troops in about division strength had pene- 
trated Line B between the 11th and 12th ROK Regiments of I 
corps. 
The massed enemy forces behind this spearhead were 


essentially in the open and on the move. 
It is these 
latter concentrations of enemy forces which will be con- 
sidered the primary target for atomic bombs. 


c 
EFFECTS OF EMPLOYMENT OF ATOMIC WEAPONS ON THE NIGHT OF 31 
f)EOEMBER 1956 
- 


33. 
The effects of a 40 KT atomic weapon described in 
detail in Appendix A of this report may be used to estimate 
the fraction of total troops who may become casualties 
within a vulnerable area. 
Thus the physical limit from 
ground zero beyond which no casuaJ ies may be expected is 
approximately 5, 500 yards, or 5 kL -~ters. Addition of 
twice the OPE of delivery, given by a visual bombing CPE of 
500 yards, will make the safety limit to friendly troopB 
about 6,500 yards, or 6 kilometers rrom the aiming point for 
a 40 KT air burst. Actually 1 CPE gives good safety (Appendix B). 


34. 
Figure 1 shows six: concentrations which were con- 
sidered possible targets for atomic bombs. 
Circles of 5 


and 6 kilometer radius are drawn around the selected aiming 
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points. 
They show the vulnerable 
friendly troops, and the inclosed 
the effects of six atomio bombs. 
location, friendly units opposed, 
of enemy troops in the vulnerable 
of enemy casualties estimated. 


TABLl~ IV 


- 
area, the s~fety area to 
enemy forces subject to 
TableiV summarizes the 
density and total number 
area, and the total number 


EFFECTS OF EXPLODING 40 KT ATOMIC BOMBS 3,500 FEET 
IN THE AIR ON A CLEA1i DAY OVER CHOSEN AIMING POINTS 
ON ENEMY FORCES FACING LINE B ON 31 December 1950 


Number of 
Enemy in Area 
Aiming 
UN Regt 
Total (No/mi2) Casual- 
Point 
Opposed 
ties 
Remarks 


i 


1. BS964983 24th R~gt 10,000 (330) 
4,000 
These forces 
{25th Div, 
are blocked 
I Corps) 
from UN forces 
by very diffi- 
·cult terrain 


2. CT045045 35th Regt 10,000 (330) 
3,850 
Many pack 
(25th Div, 
an:lnials, ve- 


- 


- 


I Corps) 
hioles, mortars 


& 11th 
also affected 
Regt (lst 
m.a ter ia lly 


ROK Div, I 
Corps) 


3. CT120110 11th Regt 15,000 (500) 
6,000 
40 field pieces, 


(1st ROK 
many vehicles, 
Di v, .I 
mortars, 2 
Corps) 
,supply points 
included and 
materially at- 
fee ted 
4. CT214132 12th Regt 11,000 (370) 
4,000 
Many field 


(1st ROK 
pieces, vehicles 
Div, I 
mortars, some 


Corps) 
tanks, animals, 
some pillboxes 


5. CT310140 7th & T9th 12,000 (400) 
5,000 
several tanks 


Regts (6th 
and field 


ROK Div, 


/ 
pieces 
IX Corps) 
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cr4o3125 19th Regt 
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6,000 
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mals, mor- 
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35. 
The total number of enemy troops in the six 
lected ar.eas indicated in Table IV is about 72,000 men of 
!~ich approximately 28,850, or ~0 percent, would have been 
•xpected casualties from the use of six 40 KT atomic bombs. 
~! these casualties, roughly half would have been deaths 
and the other half. seriously injured and removed from any 
tactical use for varying periods of time. 


36. 
Essentially, the attacking 3Sth and 39th CCF 


Ar~ies would have been units hardest hit by the six bombs 
used at the locations selected. 
Only a few units or the 


50th and 66th CCF Armies in the front line facing Line B, 
and very few units of those in close reserve, the 40th and. 
42nd CCF Armies, would have been affected. 
In the 


stabilized situation existing during the period described, 
additional bombs used in the rear of the front line forces 
would have been able to inflict major damage to the 40th 
and 42nd CCF Armies which were deployed directly behind 
the front line armies. 
Other reserve forces farther north 


would likewise have been vulnerable to atomic bomb attack •. 


37. 
In· a similar manner, other lines or positions may 
be analyzed, since concentration and assembly of forces 
normally occur preparatory to an attack on any line. With- 
drawal of UN forces, frequently by motorized means, in con- 
trast to NKA and CCF advances, usually on foot, also helps 
to create a new line requiring new enemy reorganization 
and assembly. 
Situations as readily available to analysis 
may have been present in January 195l.when the UN forces 
withdrew to Line C, and later to Line D. 
The preceding 
analysis will serve to outline the effects of atomic weapons 
in all such stabilized conditions, provided the data and 
information are available and quickly accessible. 
The 
present study also indicates that adequate information can 
be obtained near stable lines ·and, with relatively little 
additional effort, can easily provide the means for a con- 
tinuous atomic target*analysis. 
Close coordination or 


analysis groups in and with the G-2 and G-3 sections dur- 
ing build-up and attack with on-the-spot analysis, would 
provide training for future use of atomic weapons. 
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MILITARY IMPLICATIONS OF EFFECTIVENESS AGAINST ENEMY 
OFFENSIVE FORCES FRONTING A STABILIZED LINE 


38. 
The preceding discussion of the effects of employ~ 


ing atomic bombs against CCF and NKA forces opposing a 
relatively stabilized line emphasizes the magnitude of the 
destruction inflicted. It is undoubtedly true that a deple- 
tion of force by about 40 percent through such means would 
have crippled the enemy and destroyed for a considerable 
period of time hie offensive effectiveness against the UN 
forces. 
The study of terrain and its relationship to the 
height of burst and damag~ area have shown that even under 
Korean terrain conditions, atomic weapon characteristics 
are of such magnitude that these difficulties are surmounted 
with relative ease. It is apparent ther~fore that atomic 
weapons can become decisive tactical weapons for the support 
of ground operations in any theatre. 


39. 
A stabilized condition similar to the one dis- 
cussed here can be created by various means well known to 
field commanders, if a stable situation does not already 
exist. 
These means include rapid withdrawal to prepared 
lines, counterattacks followed by digging-in or withdrawal, 
and the use of land mine fields or natural barriers. 
The 


elements of importance in creating or exploiting such 
situations for atomic attack include recognition of the de- 
velopment or existence of targets,intelligence evaluation 
of the strengths, locations, densities and time of 
existence of targets, and the making and timing of decisions 
for use and delivery of atomic bombs. 
Target recognition 
and evaluation can enter planning and execution stages only: 
(1) if the weapons are available in the theatre; (2) if 
their effects and employment criteria are understood by 
field commanders; (3) if technical advisers are present in 
the theatre; (4) if the total ti~e required for target 
evaluation, command decision, and bomb delivery are less 
than the time in which the target may dissipate; and (5) it 
friendly forces are indoctrinated in defense against and 
exploitation of atomic weapon effects. 


40. 
The use of atomic bombs against front line forces 
can be disastrous to these forces. 
Likewise, their use 
against reserve forces, in bivouac or assembly areas, can 
be equally effective if the intelligence on their existence 
and location is adequate. 
If surprise in planning and 
executing atomic attaDk is achieved, decisive results oan 
be obtained, despite the efforts of the enemy to adopt 
evasive and preTentive tactics. 
This would be very likely 
to force him into unfamiliar tactics unfavorable to his use 
ot massive assault against prepared positions. 
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~orx c. 
~S 
FOR INCREASING INTELLIGENCE INFORMATION AND 
~y 
FOR ATOMIC WARFARJ!! 
~. It is obvious that a main element in the success- 


sa of atomic weapons will be intelligence .Prodedures 
t~ ~ovide adequate information as to numbers, locations, 
'D Pt!mes of existence of enemy targets. 
The method of 


lpd inS concentrations by accumulations from spot reports, 


P~ in Figure 1, supplemented by graphic representation 


~~ototal enemy build-up, shown in Figure 3, provides means 
of accomplishing this. If done continuously by days and by 
ror!ods as used here, the over-all situation with respect 
Feratomic targets may be evaluated at any time. 
At present 


to 8 is being partially accomplished in the field at corps 
~~~ army levels only for quasi-stable situations close to 
~~!endlY lines. (January 1951) 
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APPENDIX C, ANNEX l 


INCLOSURE. A 


EUSAK 
APO 301 
312400 December 1950 


Periodic Intelligence Report No. 172 


Period Covered: 302400 - 312400 December 1950 


Maps: 
AMSL 551 Korea 1:250,000 


1. 
ENEMY SITUATION AT END OF PERIOD 


CT1102, 
CT5608, 
DS2295, 


2. 


b. 
Enem~ Front Lines - BS9995, CS0098, DT0505, 
CT1802, C 1909, CT2109, OT3010, CT4010, CT5108, 
CT6610, CT7506, CT8507, CT9208, DT0608, DT1203, 
DS3195, DS4098, DS4583. 


ENEMY OPERATIONS DURING PERIOD 


a. 
Summar{ - In the US I Corps Sector an esti- 
mated enemy regimen was reported to have crossed the 
IMJ'IN River to the south and launched a .strong attack 
supported by artillery fire against friendly positions on 
the right flank, making a limited penetration which was 
reportedly contained by friendly forces at close or period. 
In the US IX Corps sector an unknown number of, enemy 
launched several probing attacks against friendly positions 
and succeeded in making a limited penetration to vicinity 
CT3906 during the period. 
In the ROK III Corps sector enem)' 


of unknown strength launched probing attacks against ele- 
ments of the left flank, with no reported results. 
Friendly 
air and police reported sizeable enemy troop concentrations 
in the .f.riend~y .r.ear areas. In t.he ROK I Corps: 
.An eat.i- 


mated enemy division and a reinforced enemy regiment plus 
an unknown number of guerrilla el~ents were. reported by 
ground :forces during the/period. 
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b. 
New Tactics and Weapons or Other Material - 
Negative 


)'r0505 
'5108 , , 
'1203, 


as ti- 
the 


~Ok 
.ons on 
twas 
· period. 
.y 
. 
osition& 
oinity 
tor ene1111 
t ale- 
Friendly 


~rations 
1 aati- 
' plus 
·d by 


al - 
-- 


0 • 
Operation of Enemy Component 
Elements 


(1) Air Force--An unidentified aircraft dropped 


~ioinity CT4003 at 312047. 
1 tlsre 
. 
( 2 ~ Admin is tra ti ve Units--Negative. 


· . ( 3 Anti-tank Unlts--Nega ti ve. 


• 
· (4 Anti-aircraft Defenses--Friendly air re- 


d receiving heavy flak vicinity BT6?17 at 310432. 
~rte 
· 
. 
1 
(5) Armored and Motorized Units--Friendly air 
rted the following: Observed 7 enemy vehicles moving 
rtP~n.west ~icini ty CT?488 and 12 enemy vehicles moving oo uth- 
t vicinity CT8278 at 310025; attacked a convoy of 25-30 
mY vehicles moving south vicinity YD5394 damaging 3 at 
tDg55o;. attacked unknown number· of enemy vehicles vicinity 
~S40 and CT8051 at 310442; attacked 40 enemy vehicles mov- 
... 
so~th between Pyongyang and Sari won and attacked 40 
1~my vehicles moving south between Huichon and Anju at 
•rol45; observed 30-40 enemy vehicles moving .northeast 
3 icini ty DT4935 and observed 10 enemy vehicles moving north 
!1cinity DT3271 at 310229; observed 20-30 en~my v~hicles mov- 
1ng southeast vicinity DT?OOO and 25 enemy vehicles moving 


10utheast vicinity CT8015 at 310325; destroyed 9 enemy ve- 
nloles vicinity BV4815 at 310445; attacked 4-5 enemy ve- 
nicles vicinity CU5350 with unknown results at 310656; des- 
troyed 1 enemy tank vicinity CT1508 at 301625 (delayed re- 
port); attacked 1 enemy tank vic.inity CT2622 at 311130 and 
destroyed 3 enemy trucks under bridge vicinity BT81?9 at 
311830; observed 25 enemy vehicles moving east from Yonan 
as5099 at 311258; attacked 5-10 camouflaged enemy vehicles 
vicinity CT2225 at 311814 and observed ?5-100 enemy vehicles 
moving south from Sinanj u to Pyongyang at 312140; attacked 
10 convoys of 5-10 enemy vehicles each.and 75 single enemy 
vehicles moving south between Kunu-ri and Pyongyang at 
312320. 
. 


( 6) Artillery--Friendly air reported attack- 


1ng 3 SPguns vicinity CT1508 at 301645~· High velocity 
SP gun fire was received by elements of the 17th FA 
Battalion vicinity CT1802 at 311800. 
Unknown number of 
artillery rounds were received by elements of the 1st 
ROK Division at 311830. 
Estimated 30 rounds of light 
artillery was received by elements of the 31st ROK Regiment 
at 311930. 
' 
' 
· 


( 7) Engineers-~Friendly air reported an enemy 


road block con~isting of rows of angle-iron across the road 
vicinity, CT3333 at 311130. 
The following information·was 


furnished by A-2, South Korean Air Forces: 
On 3 August 1950 


the 3d Division, North Korean People's Army (In Min Gun) 
commenced construction of an underwater bridge near waegwan, 
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South Korea. 
This bridge was to be constructed to avoid 
possible air sightings of the bridge and to speed up the 
advance of enemy troops across the Naktong River at this 
area, 
Approximately two thousand five hundred (2,500) lo- 


cal inhabitants were mobilized by the enemy troops and work 
began, 
A total of three (3) bridges were built side by 


side at this area. 
Two (2) of the bridges were built for 


troop crossings only while the third was built ~or vehicles 
and heavy equipment. 
The construction of these bridges 
took approximately six (6) days to complete. 
An average or 
forty-eight (48) hours was taken to complete each of the 
three (3) bridges. 
Upon completion of construction of these 


bridges, infantry personnel of the 3d Division and the Divi- 
sion artillery crossed the river immediately. 
Lumber and 


sandbags comprised the construction or the bridges. 
Each at 
the three (3) bridges were approximately one-hundred sixty 
(160) meters long, and were erected at a distance of seven 
(7) meters between each bridge. 
The width of each bridge 


was five (5) meters. 
Approximately two thousand eight 
hundred (2,800) sandbags and seven hundred (700) railroad 
ties were used for each bridge. 
The water reached a depth 
of three (3) meters and forty (40) centimeters in the deep- 
est portion of the river. 
The bridges were constructed 
approximately twenty-five (25) centimeters under the surface 
of the water. 
(Further details unknown) 


(8) Infantry--An estimated 800-1000 enemy 
following stream beds to Nonsang-ni BS9996 then proceeding 
to Tongjong-ni BS9796 on 28 December, and estimated 1000 
enemy vicinity BS9997 on 29 December observed by agent 
(delayed report). 
An estimated 100 enemy in groups of 20 


observed by agent passing along road enroute to Changdan 
CT03Ql between 282000 and 290400 (delayed report). 
Friendly 
air reported the following: 
Observed an unknown number or 


enemy troops in Kumchon BT7925 and an e~timated 200 enemy 
vicinity Tongjong-ni BS979? at 310915; attacked an estimated 
400 enemy moving south and southeast out of Kaesong at 
311200. 
An estimated enemy company vicinity CT1505, an es- 


timated enemy platoon vicinity CT1506, an estimated enemy 
company vicinity CT1406, an estimated two enemy companies 
vicinity CT1407 and an estimated enemy battalion vicinity 
CT1206 reported to have forced friendly patrols and out- 
posts to withdraw to the south side of the Imjin River dur• 
ing the night 30-31 December. 
An unknown number of enemy 
troops vicinity CT1508 and an unknown number of troops on 
ridge vicinity CT1211 were attacked by ~riendly.air on 31 
December. 
An estimated 200 enemy vicinity CT1406 were en- 
countered by two componies of the 11th ROK Regiment at 
311300 and a fire fight followed with the enemy reported 
using hand grenades only. 
At 1~1530 the enemy withdrew 
slightly to high ground where they were subsequently 
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rorced by an estimated enemy company from vicinity 
rsi~07 forcing friendly forces to withdraw to better defen- 
ctl 
ositions where the fighting continued until 311930 at 


1i18bpt1me friendly forces disengaged and withdrew south of 


.,~1o r.rnj in River. 
~8 
• 
An estimated enemy company with small arms, automatlo 
pons and mortars on Hill 87 CT1507 halted the advance or 


•68 
0~panY ot the 11th ROK Regiment at 311300. 
A large enemy 


1 ~centration vicinity Hill 91 CT1206, 3 enemy mortars and 
eo~cnine guns vicinity CT1807 and 2 enemy mortars vicinity 
~12o& reported by patrols of the 1st ROK Division on after- 
;oon 31 December. 


Enemy elements were reported by elements of the 1st 


ROK Division to have crossed the frozen Imjin River at 
sll830, with an estimat$d enemy company crossing vicinity 
cTl705 and an estimated enemy battalion crossing vicinity 
cT1905. 
An estimated enemy company crossed the Imjin River 


yiolnity CT2208 at 311830 and attacked elements or the 12th 
ROK Regiment forcing friendly forces to withdraw to vicinity 
ctZ20? where the enemy attack was reportedly contained as 
or 512030. 
The estimated enemy battalion vicinity CT1905 


continued to be reinforced by enemy crossing the river, this 
enemy force iLcreased to an estimated 2 enemy battalions 
and attacked elements of the 15th ROK Regiment forcing a 
penetration to vicinity CTl?Ol, where enemy attack was con- 
wined by friendly reserve elements, however this enemy 
continued to probe for weak spots in the new friendly line 
ylcinity CT1602, CTl?Ol and CT200l. 


A~ 312400 situation was reported quiet and under oontrol 


by friendly forces. 
An estimated enemy battalion attempting 
a river crossing vicinity CSOOlO was repulsed by elements of 
the ROK Division at 312200. 
An estimated enemy platoon dug 


in vicinity CT3612 and an estimated enemy platoon dug in • ·• 
Tin1n1ty CT3611 reported by patrols ot 6th ROK Division on 
31 Dec~ber. An unknown number ot enemy crossing the river 
vicinity CT2808 reported by elements ot 6th ROK Division at 
312300. 
An unknown number of enemy moving south vicinity 


CT3609, CT3809 and CT1113 reported by elements or the 19th 
ROK Regiment at 312200. 
An estimated 30-40 enemy vicinity 


CT4211 were observed by patrol ot 24th Division at 311230 and 
taken under friendly artillery fire resulting in 10 enemy 
casualties._ 


A 4 man enemy patrol was encountered by a patrol of 
24th Division vicinity CT4108 at 310700. 
An unknown number 
or enemy approaching friendly positions vicinity CT3908 re- 
ported by element of the 19th ROT at 311820. 
An unknown 


number ot enemy attacked elements ot the 21st ROT and made 
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8 limited penetration to·vicinity OT3906 at 312120. 
An 


unknown number or enemy launched 3 attacks against element8 
of the 19th RCT vicinity CT4306, CT44:06 and CT4207 at ... 
312200 with tinknown results. 
An unknown number of enemy 
west, east and south of vicinity DS0360 reported by elemen~ 
of the 23d ROK Regiment at_310955 • 


. ' 
' 
' 


An estimated 1500 enemy movlrlg east vicinity DS298l 


reported by elements· of the 9thROK DiTision.on 31 December. 
An estimated 1000 enemy vicinity .DS3091 reported 'in c·ontaot 
with the 28th ROK Regiment on 31 December. 
A large cqncen- 
trationof OOF vicinity DS3897 reported by eleaents of the 
9th ROK Division at 301935 (delayed report). 
An Unknown 
number of enemy moving southeast .vicinity DS2748 repo~ted 
by 23d ROK Regiment at '311115 •. 'An estimated 200 enemy en- 
gaged elements of the 105th Engineer Battalion vicinity 
088955 on 31 December •. An estimated 500 enemy vicinity .. 
CS8864 reported in centact with ~th ROK·Regiment at 311100. 
An estimated 250 enemy .vici.nity CS9757' at 310400 .~nd an .un- 
known ~umber of ~nemy vicinity DS2848 at.310700 r·epo~ted·by 
ROK police. 
An estimated 300 enemy defending a road block 
vicinity 089263 reported by elements of 23d ROK Regiment .. a·t 
311300. 
An.estimated 100 enemy were eng~ged by elements of 


the 28th ROK Regiment vicinity DS3194 at 302200 (delaye·d 
report).· 
· 
· 
· · 
.. " l 
· 


(9) Other Elements--Friendly air reported 


the following: 
Observed a possible enemy'bi~ouac area vi- 
cinity CT4626 at 310545; attacked ei;te.!ily supply dumps -.. 
vicinity CT1508, CT2225 and DU12bl at.311230 and destroyed 
a POL dump vicinity BT902~ at 311003. 


3. 
OTHER INTELLIGENCE FACTORS 
·. 
' 


a.·' 'Estimated Ene.niy Losses 
' .. 
' 
I 
. 


: · 
·(1) ROK let Division reported· 1 PW duritig 


the period. 


·. 
' 


· ( 2) ROK ·6th Division repor'ted .1 PW during 
the period. 


' ' 
· (3) ROK 3d Divislon reported· 248 enemy: 
i 


casualties and ·5 PaW during period. : 


(4) US 2nd Division reported 15 enemy casualtie~ 
and 15 "psw d~ring period. · 
· · 
· 
·· 
· 


. b. 
W~a ther:--Sky. Condit ion~ and Ceilings: ciear · 
until 1100 becoming ~cattered ~ow clouds bases 4~500 feet by 
1430 hours.· Visibility: 
5 miles at 0700 hours becoming 
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0 miles by 1200 hours. 
Precipitation: 
None •. Maximum 
8'1 arature: 31° at 1500 hours. 
Minimum Temperature: aoo 
fe~g 7oo hours. 
Further Outlook: 
Increasing cloudiness to- 
et 
,.or roW• 
· c. ·Combat Efficiencx 


. d. 
Morale - Excellent 


Excellent 


e. Status of Administrative. Support- Negative 


4. 
COUNTERINTELLIGENCE - Negative 
. ' 
' . 
5.- 
ENEMY CAPABILITIES AT. END OF PERIOD 
a. ··courses of Action 


(1) To defend in present p·ositlons along 390 
parallel. 


; . 
·t \ '' 


(2) To attack south with·'the main effort as- 


tride the Yonohon· :_ Uijongbu -. se·oul' corridors sUpported by 
an effort vfa Ka'esong· ..:··seoul;· in conjunction with a 
· 
·. 


seoondary strong attack along the Hwachon - Chunchon 
Kapyong axis with secondary efforts toward the south in the 
eastern mountain and c~astal area. ·. 
.· .. · ... 


(3) To attach south with the main effort as- 


tride the Hwaohon - Chunchon - Wonju axis with the probable 
mission of effecting atr encirclement of Seoul and/or drive 
toward Pusan; with containing attacks along the Yonchon - 
Uijongbu - Seoul axis. 
· 


(4) To conduct guerrilla activity wfth by- 


passed organized units throughout EUSAK zone and to attack 
rail, highway and communication facilities. 


(5) To conduct limited air activity. 


(6) To conduct limited airborne and amphibious 
activity. 


(7) To be further reinforced by Chinese 
Communist and/or Soviet Forces. 


b. 
Discussion of Capabilities - The buildup of 


enemy forces and.materiel during the past several days along 
the northern and northwestern approaches to Seoul, as dis- 
cussed previously, continues to point towards an imminent, 
all-out, main effort attack astride the Uijongbu - Seoul 
axis. Artillery in considerable nwabers and the presence or 
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bridging materials in the vicinity of the Imjin Gang are 
two of the more recent indications of the enemy's attack 
capability in this locale. Prisoner of war statements to 
the effeot that the main offensive would commence the nignt 
of 31 December - 1 January and the reported enemy attacks 
which were developing into major proportions by the close 
or the period in both the us I and IX Corps sector further 
emphasizes the probability of an all-out drive for Seoul. 


The success of enemy elements operating in the area 


south and southeast of Inje emphasizes the growing threat 
in the eastern sector. 
The expected immediate arrival ot 
the NK III Corps and probable accompanying elements of the 
3d Field Army from the Hungnam area will present the enemy 
with a suitable force for exploitation. 
The statements or 


prisoner&, that the 12th NK Division is already in position 
to effectively sever the Wonju communications net, coupled 
with reports that the MSR has been out in at least three 
pl&oea between Hongohon and Hoengsong, serves to point up 
the seriousness and apparent intent of enemy forces in this 
area. 
Despite the increasing numbers of enemy forces 
evident on th~ Army left front, the growing threat to our 
MSR and communications net on the east must not be over. 
looked. 


o. Probabilita of Adoption - 5 a(2) in conjunc- 
tion with 5 a(4), (5) an (7). 


OFFICIAL: 
/s/ Tark~nton 
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TACTICAL EMPLOYMENT OF ATOMIC ~ 
Taegu 
K-2 


Pusan 
K-9 


Suw:>n 
K-13 


Kimpo 
K-14 


Seoul 
K-16 
Taegu 
K-37 


The physical characteristics, field facilities, and operat- 
ing capabilities of each airfield (except Suwon) are given 
in considerable detail in Inclosure 1. 
Table I gives a 
condensed summary for all available airfields in Korea on 
31 December. 


Aircraft 


6. 
On 31 December there were 363 fighter planes and 
bombers based in Korea. 
Table II lists these by type and 
base. 
?. 
At the bases,planes were generally parked very 
near the runways. 
At Taegu, K-2, where there was the great- 
est number of planes, the most remote aircraft at any time 
was no farther than about 500 yards laterally from the 
runways. Virtually 100 percent of the aircraft at each 
base were grounded during the hours of darkness. 


METHODS AND PHYSICAL EFFECTS OF ATOMIC ATTACK 


Airbur§t 
8. 
A blast overpressure of 4 psi suffices to inflict 
severe (crippling) damage upon aircraft; 2t psi suffices for 
moderate damage.* Figure 4 , Appendix A of this report may 
be used to determine for an air-burst atomic bomb the ranges 
at which the above overpressures occur. 
For a 40 KT bomb- 
burst 3500 teet above the ground the range for 4 psi blast 
overpressure is seen to be 3250 yards, and for 2t psi it is 
4250 yards. 
· 


9. Figure 2 is a photograph of airfield K-2, Taegu, 
showing the range of severe aircraft damage for a 40 KT 
bomb-burst 3500 feet above the indicated ground zero. 
Such 


a burst would have annihilated all planes and facilities 
located at the airfield. 
In fact, the capabilities of a 


40 KT weapon in such an attack are so great that a 2000- 
yard error in delivery could be made 
and yet the blast 
would severely damage every plane and every structure on the 
field_ 


_./' 
* See Appendix A2 paragraph 97 for definitions of severe 
moderate and light damage to equipment. 
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TABLE I 


KOREAN AIRFIELDS, 31 DECF~ER 1950 


..-- 
C~ordinates 


_1 
!fame 
Elev 
Runways 
OperationaJ 


(Ft) 
Capabilities 
Types 


~ 
Taegu 
35-54 N 
55 
Two Magnetic 
C-119 
PSP 


bearings 
(K-2) 
128-38 E 
(1) N 54/00 W 
C-54 
Surfa,~e 
5700' X 150' 
F-80 
overrun 
of 750' S end 
& 800 1 
N end 
(2) N 54/00 W 
6500 1Xl5r! 
overrun 


200 1 S and 
~~ 


None N end 
(East) 
35-11 N 
5 
F-80 
pusan 
One Magnetic 
PSP 


(K-9) 
129-08 E 
Bearing N 28/05 C-119 
Surface 
6005' X 150 I 
C-45 


Suwon 
37-15 N 
60 
One N-S 
Heavy 
C-54 
Concrete 
(K-13) 
127-02 E 
5118' X 150' 
Type 


Kimpo 
37-33 N 
58 
Two Magnetic 
C-119 
Asphalt 
(K-14) 
126-54 E 
Bearings 
N 40/00 W 
C-§4 
Surface 


(1) 6200 1 X 150 1 
F- 0 


(2) 3710 I X 150 I Emergency 
B-29 


Seoul 
37-31 N 
35 


' Two Parallel 
T-6 
Sod 


(K-16) 
126-55 E 
NW-SE 
3900' X 150' 
F-51 
PSP 


' 
NW-SE 
3500'Xl50' 
C-47 
Surface 
500' Overrun at 
each end 
#2 
Taegu 
35-50 N 
One: 
EW . 
C-47 
Graded 
(K-37) 
128-41 E 
3600' X 140 I 
Earth 


Sur.face 
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TABLE II 


FIGHTER AND BOMBER CRAFT BASED IN KOREA 
AS OF. 31 DECEMBER 1950 


Base B-26 F-51 F-80 F-84 F-86 Totals 
Taegu -- 
1 
81 
71 
27 
1~0 
Pusan -- 
65 
-- 
-- 
-- 
65 
Suwon 
-- 
63 
-- 
-- 
-- 
63 
Kimpo 
1 
6 
46 
-- 
-- 
53 
Seoul 
1 
-- 
1 
-- 
-- 
2 


Totals 
2 
135 
128 
71 
27 
363 


10. 
Secondary fires would probably result from an 
attack of this kind. 
Further losses would result from 
damage to equipment, instruments, and tools and from destruc- 
tion of fuelt oil, and other supplies. Moreover, at least 
95 percent or all base personnel would be casualties. 
The 
air base would be virtually wiped out. 
Only superficial 
damage would be done to the runways. 


11. 
A bomb of smaller size, e.g., 20 KT, accurately 
placed, would do as great damage since its 4 psi blast- 
overpressure range would also fully encompass the airfield. 
Obviously, however, a lesser error in its placement would 
be required for a given degree of destruction. 


12. 
The destructive effects of an air-burst atomic 
attack as indicated for airfield K-2 at Taegu 
would be 
equally applicable to all the Korean bases in use on 31 
December 1950. 


13. 
A night attack would probably be favored for an 
air-burst bomb of the larger size mentioned earlier. The 
important factors favoring such a night attack would be the 
large permissible bombing error and the presence of virtual- 
ly all aircraft at their base fields during the hours of 
darkness. 
! 


Underground Burst 


14. Figure 15 of Appendix A shows the damage radii 
for a shallow underground burst of a 20 KT atomic bomb. 
The effects·depicted are expected to result from a burst at 
a depth oi about 50 feet. Such depths of penetration would 
be genera1.1.y possib1.e at airfield sites in !Corea, since 
these sites usually are located on valley floors covered 
with alluvium to depths at least as great as 50 or 60 feet. 
(Kimpo is an exception; there the maximum depth is only 20 
feet.) 
Below the alluvium are hard rock formations which 
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~ 
ould tend to reflect upward the ground-shock energy liber- 
-ted by the penetrating bomb and would thus increase the 
around surface area over which serious ground-shock effects 
!ould appear. 
Inclosure (2) gives further details of the 


subsurface structure at Pusan, Taegu, and Kimpo airfields.* 
. 
15. 
Figure 2 indicates conservative ranges of effects 
of a 20 KT underground burst centered on the Ta~gu field, 


t~Z; no attempt is made to evaluate the effect of the 
substratum of hard rock which may be presumed to lie at 
or near the depth already indicated. 


16. 
A penetrating bomb accurately placed at the 
center of the airfield, as shown, would destroy all air- 
craft and structures and would destroy the runways as well. 
A high percentage of all personnel at the airbase would be 
casualties. 
While a bombing error of 2000 yards can be 
tolerated when using a 40 KT air _burst, considerably great- 
er accuracy of delivery would be required for a 20 KT 
underground burst. In the latter case, however, an error 
of not more than 300 yards would still permit gross des- 
truction of the field, the aircraft present, and the field 
structures. 


Summary of Physical Effects 
17. 
The 40 KT air-burst atomic bomb, if successfully 
delivered against the six Korean airfields actively employ- 
ed by the 5th Air Force on 31 DecembP.r 1950, would have 
r~sulted in complete destruction of the aircraft present 
and of the physical facilities as well. 
Heavy personnel 
casualties would have resulted. 
Heavy damage would have 
been possible even with bombing errors as large as 2,000 
yards. 
18. 
The 20 KT underground burst would have been equally 
effective in all these respects but would have required 
considerably greater bombing accuracy. 
Within bombing 
errors of about 300 yards, the runways would have suffered 
gross damage by cratering and ground-cracking. 


19. 
Assuming the ~bove accuracies of delivery, a 
table of aircraft destroyed or seriously damaged at each of 
the airfields would be the table of aircraft present atthe 
time of attack.. For the night of 31 December, therefore, 
Table II giv-es the aircraft loss.es :for atomic attacks on 
all the airfields in use. 


*' 
Geological Surveys Branch Intelligence Division, 
Engineer Section, Corps of Englneers, GHQ, FEC, File NO. 
CE 461, 26 February 1951. 
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MILITARY CONSIDERATIONS AND EFFECTS 


Evaluation of Aircr~ft 


20. It is possible to establish at least a rough 
measure of the military ·value of the Korean-based facilities 
of the 5th Air Force on the date chosen for study, 31 
December 1950. 
To do this they will be compared with facil- 
ities located elsewhere and available to the UN Forces. 
Table III makes such a comparison for fighter craft. 


TABLE III 


FIGHTER AIRCRAFT AVAILABLE TO FEC 


FEAF Fighter Planes 
(F51, F80, F82, F84, 
Korea basAd 
Japan based 
Okinawa 
Total FEAFc 


Navy Fighter planes 
(F4U 
F9F, AD 


Sea Furies, Ftreflys) 


Marine Fighter Planes 
(F4U, F7F, F9F) 
. 


Total FEC 


a. Table II of this annex 


1183 


b. 
FEAF, Combat Readiness Report Daily, AF-SC/C6, 6 Feb 51 
c. Does not include the limited number of ROK aircraft 
d. 
FEAF, 110-B, Daily report of Aircraft Gains and Losses, 
1 Jan 51 
e. 
Quoted by FEAF, Operations Section. 


21. 
While the sources quoted are not all dated 31 
December 1950, the figures, nevertheless, make a signifi- 
cant comparison possible. If the planes based at Okinawa, 


~ 


uam, and the Philippines are excluded from the comparison, 
able IV shows that the Korean-based planes which provided 
> 
ontinu.ous and unbroken close support of combat operations 
epresented about one third of the total number readily 
vailable. 


Evaluation of Airfields 


22. 
A study of Table I shows that the only Korean 
airfields available for handling the F-80 series of planes 
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~ 
ere in use on 31 December. Half of those capable of 


~andling the F-51 were in use: those not in use were 
enerally in poor condition. Fifteen of the 18 airfields 
!vailable could have handled cargo aircraft. Destruction 
of the six airfields in use, and their runways, by enemy 
attack with an underground burst, would have destroyed a 
major portion of the facilities established for the handling 
of fighter craft in Korea, but would have left an ample 
number of fields capable of handling air cargo. 
The fields 
destroyed would probably not have been worth restoring as 
military bases. Furthermore,reconstruction probably would 
00t have been feasible because of gross cratering, ground- 
cracking and radioactive contamination. 


TABLE IV 


FIGHTER AIRCRAFT AVAILABLE FOR CONTINUOUS SUPPORT 


Base or 
Number of 


Service 
Fighters 
Percent 


Korea 
361 
36.8 
Japan 
189 
19.3 
Navy 
295 
30.2 
Marines 
134 
13.7 
Totals 
979 
100.0 


23. Destruction of field facilities and aircraft with 
an air-burst would not do serious damage to runways. 
Almost immediate resumption of limited staging operations 
would have been possible following such an attack upon any 
or all of the Korean airfields. Full-scale operations 
could have been achieved and resumed within a few weeks. 


24. 
This swift expansion of operations would have 
been possible partly because of the limited nature of air- 
field operations in Korea. Repairs at the Korean fields 
involved at the most no; more than aircraft maintenance. 
Engine repairs were made at bases in Japan or even in the 
us. 


25. 
The UN Forces and the 5th Air Force were by no 
means entirely dependent upon the Korean air bases. 
Operating bases existed in Ja an and were in dailt use. 
raft carriers were in the 
ea er 
and 


tpree were 
n position o carry on dai y combat operatiqns 


w1th their airc$aft. 
The Japan bases wnich were equipped 
for fighter action are listed below 1 with their approximate 
distances from the 8th Army front llne and from the Yalu 
River on 31 December 1950. 
Taegu, Korea, is included for 
comparison. 
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TABLE V 


FIGHTER BASES IN JAPAN 


Taegu, Korea, added for comparison 


Distance from 
Distance from 
Base 
Front Line 
Yalu River 
(Nautical miles) 
(nau. miles) 


Johnson 
740 
915 
It ami 
500 
675 
Tsuilti 
330 
505 
Itazuke 
310 
485 
Taegu, Korea 
160 
335 


The distances given in Table V are not along great circles 
but along the route which crosses the Korean Straits. 


26. 
In order to estimate the degree of support which 
aircr.aft flying from these bases could have given UN Forces 
in Korea, it is necessary to consider the ranges of air- 
craft flying on various types of missions. 
Table VI gives 
ranges for fighter aircraft. The data were tal{en from AMC, 
USAF Official Staff Characteristics Book. 


27. 
Study of the table indicates that penetration 
even to the Yalu River would not have been denied to any o! 
the aircraft listed except possibly the F-8oc, by reasons 
of a loss of bases in Korea and a dependence on bases in 
Japan. Distances from Tsuiki and Itazuki to the front 
lines would have been double the distances required in 
flight from Taegu. Distances to more remote targets would 
have been increased by a lesser factor. Had it been 
necessary to bring Japan fighter bases other than the two 
already mentioned into use, greater in-flight distAnces 
would have been imposed on operations. It may be assumed, 
from the foregoing 
that a forced shift f~om bases in 
Korea to bases in }apan.would have roughly doubled the 
number of aircraft required to maintain a given level of 
aerial operations over Korea by the 5th Air Force. 


Daily Scale of Operations 


28. 
The scale of operations maintained by the 5th 
Air Force during the period of study may be seen in Table 
VII .. 


29. 
The sharp increase in activity following the 
general assault by the enemy along Line Baker on the nigh 
of 31 December 1950, is seen in Table VII. 
The 8th Army' 
successful withdrawal may have been largely dependent upo 
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380 


770 


800 


125 


185 


474 


349 


2174 
218 


388 


TABLE VI 


AIRCRAFT CHARACTERISTICS 


Ordnance and 


Cruising Type 
External Fuel 
Altitude Craft 
Containers 


2?,000 
F-51 0.50 Cal Ammo only 


25,000 
F-51 2 110-gal tanks 


10,000 
F-51 6 5" HVAR Rockets 
with 2 110-gal 
tanks 


36,000 
F-80C max Rockets or 


2000-lb bombs 


40,000 
F-80C Ammo only 


36,000 
F-80C 2 165-gal tanks 


15,000 
F-82 25 5n HVAR Rockets 


25,000 
F-82 2 310-gal tanks 


40,000 
F-84E Ammo only 
. 


20,000 
F-84E 8 5" HVAR Rockets 


678 
35/40,000 
F-84E 2 230-gal tanks 


102 
10,000 
F.-86A max Rockets 


168 
35,000 
F-86A Ammo only 


490 
35,000 
F-86A 2 206-tanks 


/ 


Combat 
Capability 


20 min at 
25 000' 
20 mln at 


25,000' 


5 min at 


10,000 1 


Attack 
5 min at 
Sea Level 
Intercept 
20 min at 


40,000 1 


Basic * 
20 min at 


36,000' 


5 min at 
Sea Level 
Recon 
Intercept 
20 min at 


35,000 I 


Attack 
5 min at 
Sea Level 
Basic * 
20 min at 


35,000' 


Rocket ftr 
5 min at 
Sea Level 
Intercept 
20 min at 


35,000' 


Basic * 
20 min at 


35,000' 


* "Basictt means the ·basic ty~e of mission for which craft 
was originally designed. 
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the degree of aerial support which this sharp increase 
su-ggests. 


TABLE VII 


FIFTH AIR FORCE SORTIES* 


Kind of Sortie 
31 Dec 
1 Jah 


Close support 
27 
229 
Armed reconnaissance 
43 
107 
Photo reconnaissance 
12 
12 
Night intruder (B-26) 
34 
36 
Counter air 
2 
54 
Light bomber (B-26) 
21 


~~ 
Tactical coordination 
26 
Total 
165 
519 
Aborts 
13 
14 
Effectives 
152 
505 


* FEAF, Director of Intelligence, Daily Mission Summary. 


CONCLUSIONS 


30. 
From the foregoing djscussion, it may be concluded 
that: 


a. 
The great effective damage radius of the 40 


KT air burst atomic bomb when employed against airfields 
would have made it a valuable weapon to the enemy on the 
night of 31 December 1950 7 for employment against UN air- 
fields in South Korea. Its effective radius would have 
given the enemy his maximum opportunity of making a success- 
ful attack against a s,trongly defended airbase. 


b. 
On the given date the enemy would have found 
his immediate advantage in destroying as many as possible 
of the UN Korean-based aircraft and ground facilities. 
His immediate advantage would not have been greatly enhancec 
by an accompanying destruction of the runways of the six 
fields in use, plus the usable runways of the remaining 
fields, since loss of the aircraft and ground facilities 
alone would have temporarily halted operations from Korean 
bases. 


c. Four hundred and sixte.en of the 422 aircraft 
based in Korea on 3'1 December 1950 and all the ground 
facilities of five bases could have been destroyed by five 
air-burst atomic bombs successfully delivered. 
In additio 
the six planes and ground facilities at K-37 could have 
been destroyed by an air-burst atomic bomb employed agains 
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~ 
tbe 8th Army and 5th Air Force Headquarters at Taegu (See 
~ex II of this appendix). 
d. Destruction of all or a major portion of 
tbese aircraft and facilities on the night of 31 December 
undoubtedly would have prevented the large increase in air 
support which the 8th Army required on the following day 
its defense against the general enemy offensive. 


e. Denial of this aerial support might have been 


ezploited by the enemy by coordinating it with his front- 
line assault in such a way as to ~nflict major casualties 
and a serious reversal upon the 8th Army. 
Such advantage 
could have been gained by the enemy only by immediate 
exploitation of an attack against the air bases. 
f. Essential re~overy of the tactical advantage 
lost through the enemy's destruction of the Korean based 
planes, ground facilities, and personnel could have been 
realizea as quickly as the remaining facilities and non- 
Korean bases could have been organized to pick up and carry 
the entire operations load. 
According to Table IV about 


two thirds of the fighter aircraft available for continuous 
unbroken support would have remained after a destruction of 
tbose based in Korea. 


g. During the initial period of recovery, following 
an air-burst atomic assault, when adequate Korean bases 
would not yet have been reestablished, the 5th Air Force 
and cooperating services would have had to double their 
effort roughly, to achieve and maintain the required scale 
of operations from bases outside Korea. 


h. 
At least fifteen successfuLly delivered 
undergrouqd-burst bombs would have been required to destroy 
all usable runways 6f the South Korean fields on 31 De~ember. 
Such weapons largely would have destroyed planes, ground 
facilities and personnel as well. Successful use of 
underground bursts, however, would have been a much greater 
military delivery problem than successful use of air-burst 
weapons. 
i. Destruction of all or any significant part 
of the runways would have delayed reestablishment of Korean- 
based air operations with denial of attendant advantages of 
such operations. 
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ANNEX 3 


INCLOSURE 1 


KORE~~ AIRFIELDS 


MAT-INST-E 
28 November 1950 


NAME 
COORDINATES 
ELEVATION 
RUNWAYS 
TYPE 


Taegu 
35-54 N 
K-2 
128-38 E 
55' 
Two: 
Magnetic bearing 
PSP 


N 54/00 W; N 54/00 W 
Surface 
One 5700' X 150' over- 
run of 750' S end and 
BOO' N end 
One 6500' X 150' over- 
run 200' S end none 
on N end 


Type of Construction: PSP over river run gravel and 
sand. 
After PSP was laid failures developed where double 
planking was laid over mud boils. 
The subgrade developed 
an extreme "wash board" effect and the top layer of plank 
slipped over the surface of the under layer of plank 
causing buckling in the top plank. 
To correct, buckled 
plank was cut out and repaired, and to stop the creeping 
and establish a level grade in order to improve rough PSP 
conditions on 6500' R/W, cold mix asphalt containing, graded 
gravel is worked under mat and, if a study now underway 
indicates feasibility, an asphalt top will,be run over PSP. 


Taxiwgys: 
Parallel taxiway constructed on the North 
side of the field extending 3300 feet from the SE end of 
the field. 
Approximately 1300' of taxiway on South side of 
field, extending out from strip at point 1400' from SE end 
')f t'ield. 


Parking Area: 
7,755 000 sq. ft. of asphalt stabilize( 


parking areas in two sectlons; on No.rth side .. from NW end 
of strip 2 extending approximately half length of strip; on 
south siae of strip, extending half length. 


Facilities: 
POL area is located on South side of 
field, adjacent to RR siding capable of handling 15 tank 


r-E 
nber 1950 


TYPE 


PSP 
Surface 


el and 
double 
veloped 
r plank 
1k 
~kied 


~eping 
1gh PSP 
tg graded 


~rway 
1ver PSP. 


· North 
nd of 
side of 
SE end 
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f{ end 
dp; on 


of 
tank 


APPEND I!._Q_ 
~ 
ars• 
System consists of four 1000-barrel tanks for J-1 


~torage and two 1000-barrel tanks for aviation-gas storage 
with necessary pumps and water separators and three truck 
fill-stands. 


2 concrete aprons 
340 1 X 160 1 each; 
Hangars: 
2-105' Xl50'·, 1-120 1 X 125'; 
320' X 100' concrete aprons at each hangar. 


Existing Buildings: 
60 Barracks 20 X 90' 6 1/2"; 1 
Dispensary 20 X 100; 3 messes, 3 units 20' X 100' per unit; 
5 Latrines 16X32'; 5 operatlon buildings, 3-20X20', 2-35 
X 50 I. 


Routes of Communication: 
Spur from the Taegu-Pohang 
line enter airfield on south side of field. 
One siding at 


pOL area and two lines into ammo storage area. Field is 
located 5 miles east of City of Taegu, rail and highway 
center for South central Korea. 


Operational Capabilities: C-119, C-54 and F-80. 


Obstructions: 
No obstructions in glide and approach 
zones. 


Possible Expansioq: 
None. 


Climatic Co5ditions: 
Prevailing Winds: 
Jan thru Dec-- 
West. 
AV 
Vel. .o MPH. 
Annual rainfall averages 37.5 


inches, wfth maximum precipitation occuring during period 
Jun~ through September (25 in). Winter months are dry, with 
an average of 16.8 days per year during which snow occurs. 
Average temperature ranges from 30 degrees in January to 
80 degrees in August· with extreme lows during winter months 
of approximately 16 degrees. 


. 
Remarks: 
Data compiled from existing intelligence 
files, ground reconnaissance, construction reports, topo 
map of area completed. 
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MAT-INST-E 
28 November 1950 


NAME 
COORDINATES 
ELEVATION 
RUNWAY 
TYPE 


Pusan 
(East) 
35-11 N 
K-9 
129-08 E 
5' . 
One: 
Magnetic bearing 
PSP 


N 28/05 W. 
Area I;005'X Surface 


150' 


Type of Construction: 
PSP surface over stabilized 
base, treated with asphalt dust palliative; condition good. 


Taxiways: 
Taxiways, 50' widet parallel to strip onE 
and W. 
PSP surface over stabilized base. 
200' X 300 1 


warmup aprons at each end of runway. 


Parking Areas 2 
17 hardstands 85' X 45', 8 hardstands 


60' X 80'. 
PSP surface over asphalt stabilized base. 


480,000 sq ft of asphalt stabilized parking area at SW end 
of strip. 


Facilities: 
POL 2 1000-barrel tanks, 4" pipeline from 


Pusan. 
One truck fill-stand and two car rail unloading- 
stands. 
Water supply is from reservoir on hills east of 
field with distribution system (pipeline) to field instal- 
lation. Electrical distribution system serves base. 
1400' apron on east side of field, 100 1 wide; 860 1 concrete, 
balance PSP to cover asphalt base. 


Existing Buildings: 34 - 20' X 99' 6 1/211 


7 - 20' X 100 1 
5 
20' X 50 1 


2 - 35' X 115' 
1 - 25' X 50' - Two story 
1 - 30' X 50' 
1 
25'X50' 
1 - 
20 I X 35' 


1 - 20' X 50' 
Construction not completed at this date. 


Routes of Communications 
Approximately 9 miles from 
port area of city of Pusan, via two-lane gravel road, Branch 
of Pusan-Taegu RR adjacent to field with two sidings 500 
yards from strip. 


Operation Capabilities: F-80, C-119, and C-45 • . 
Obstructions: 
Mountains parallel to and on both sides 
of field, rising from field boundaries to approximately 
2000' elevation. 
Approaching zones are clear. 
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TYPE 
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SW end 
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possible Expansion: 
None. 
- 
Climatic Conditions: 
General conditions same as K-1. 
- 
Remarks: 
Data compile~ from existing intelligence 
file 
and ground reconnaissance July 1950. Construction 
stili in progress at this base. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


MAT-INST-E 
28 November 1950 


NAME 
COORDINATES 
ELEVATION 
RUNWAY 


Chinhae 
35-8 N 


K-10 
128-41 E 


10 1 
One: 
Magnetic bearing 
N 10/00 W 3200'X 
175', 1506 ft exten- 
sion under cons. on N 
end of strip 5 by ROKAF 


TYPE 


Sod 


Surface 


Type of Construction: 
Sod surface. 
Good drainage. 
Base is 611 
- 
9" sand-clay over 611 rock fill. Sub-base is 
fine to medium sand. 
Surface condition good. 


Taxiways: 
None. 


Parkin~ Areas: 
ly 2ooo•x 2 o•. 
Sod area on East side strip approximate- 


Facilities: Open storage of aviation gas in area east 
of shops. 
Ammo and bomb storage in underground vaults 
constructed by Japanese. 
Water supply from Chinhae Munici- 
pal plant. 
Sewage system installed but not in operation 
at this date. Electric power, (50 cycles), obtained from 
commercial sources. 
1 steel hanger 250' X 190', 
minus roofing and siding steel; 
1 steel hangerL 175' X 175'; 
1 hangeri 190 1 xlOO'; 
1 shop, 
00' X 125'; 
1 shop, 50'Xl50'; 
3 shops, 50 1 X 100 1 • 


Existing Buildings: 
18 - 100 1 quonsets; 
15 - 50' quonsets; 
4 - 20' X 100', Supply and 
Administration bldgs; 
1 - H-shaped mess 25' X.125'; 
1 - 
Headquarters~ Japanese built 


50 1 X 200 1 
with jO 1 X 75' wing ; 
1- 'L' bldg. 20'X75'X75'; 
1 - 2-story Japanese building 
100' X 175'. 


Routes of Communication: 
Located on Kanganwan Bay, 
2 miles E of Chinhae. Nearest Railroad located at Mason 
8.7 miles NW. 
Harbor at Chinhae will accomoda"te LST at 
dockside. 
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operation Capabilities: Limited C-47, all weather 


opera.t"ions. 


Obstructions: 
Mountains 2500 1 high 7 miles NW of 


5triP • 
Possible Expansioq: 
Possible to extend to NW to total 
of 6000 feet. 


Climatic Conditioqss 
Conditions generally same as 


General Remarks: 
Data compiled from existing intelli- 
gence files, and ground.reconnaissance August 1950. 
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MAT-INST-E 
~8 November l95o 


NAME 
COORDINATES 
ELEVATION 
RUNWAY 


Kimpo 
K-14 
37 deg 33' N 
58' 
J 26 deg 54' E · 


Two: 
Magnetic bearing 
N 40/00W; N 50/00 E. 
6200 • X 150 1 and 3710' X 
150' 


TYPE 


Asphalt 
Surface 


Type of Construction: 
Japanese built with additions 
by Americans; Asphalt-surfaced with average depth of 411 ; 
1711 sub-base of rock on naturally compacted sub-grade of 
decomposed granite. 
Drainage of runways fair. 


Taxiways: 
An extensive taxiway system connects the 
ends of the runways and the apron. 
Approximately ha.!.f 
of the taxi net has been surfaced with PSP, the balance 
is asphalt-surfaced. Bomb damage repaired with PSP and 
asphalt. 


Parking Areas: 
Concrete. 


Facilities: 
POL: 
5-1000 and 2-10,000 bbl tanks with 
de-drumming device, located SW of main runway. 
4 11 pipeline 
for transporting JP-1-fuel frorr: port of Inchon, and add- 
itional 611 line is under construction. 
Water, sewage are 
presently being rehabilitated. Rehabilitation of mainten- 
ance facilities in progress November 1950. 


Existing Buildings: 
Extensive bomb damage. 
Rehabili- 
tation of housing area began October 1950. 


Routes of Communication: 
Ten miles W of Seoul 2 1-1/2 
miles S of Han River. 
Primary two-lane asphalt road 
connects base with city Yongdungpo, Inchon road. 
Field is 
17 miles from port of Inchon (secondary harbor). 


Operational Capabilities: All weather operations 
C-119, C-54 and F-80. 
Emergency operations B-29. 


Obstructions: Hill to South of main runway just 
within critical glide angle for F-80 operation. 
1295' 
hill 10 miles WNW from AF. 


Possible Expansion: 
Limited by developed areas. 


Climatic Conditions: 
Annual mean precipitation 46.7 
inches with heav_iest fall during months of July and August, 
Snow fall averages 32.5 days annually. 
Annual mean tempera~ 


ture 52 degrees F with mean high 78 degrees F in August to 
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~ 
ean loW of 28 degrees F in December. 
Annual mean wind- 


:peed of 4.1 MpH. 
Prevailing Winds are: 
WNW from Nov 
through Feb; 
SW from :Mar through July; 
ENE from Aug through 
sept. 
General Remarks: 
Data compiled from existing intelli- 
gence reports, and ground reconnaissance October 1950. 
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---..:. 
MAT-JNST-E 
10 December 1950 


NAME 
COORDINATES 
ELEVATION 
RUNWAY 


Seoul 
37-31 N 
K-16 
126-55 E 


35 1 
Two (2) Parallel 
NW-SE 3900 I X 150 I 
NW-SE 3500 I X 150 I 
500 1 overrun on 
both ends. 


TYPE 


Sod 
PSP 


Type of Construction: 
Sod-surfaced field with two old 
concrete runways 
1775' X 50 1 and 1300 1 X 50', within the area, 


The entire a~ea Is well sodded and standing up well under 
moderately heavy T-8, P-51 and C-47 traffic. 


Taxiways: 
Sod, PSP 
later~ 


Warmup Pads: 
100' X 300' each end of runway. 


Parking Area: 
Aircraft parking on sodded areas of 
field. 


Facilities: No POL facilities. 
Three small hangars, 
all damaged by bombing. 


Routes of Communication: 
Located across the Han River 
from Seoul. 
Approximately 27 miles NE of port city Inchon 
(secondary harbo~). 


Existing Buildings: 
None. 


Operational Capabilities: 
T-6, F-51, C-47. 


Obstructions: 
None. 


Possible Expansion: 
2500' on SE end of .runway. 


Climatic Conditions: 
Conditions similar to Kimpo (D-14) 


General Remarks: 
Data compiled from existing intelli- 
gence summaries and ground reconnaissance October 1950, 
Plot plan, dated 1 Dec 1950. 
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MAT-INST-E 
9 Jan 1951 


NAME 
COORDINATES 


Taegu #2 
35-50 N 
{Taikyu #2) 
128-41 E 


RUNWAYS 


One; E/W; 
3600 1 X 140' 


TYPE 


Graded 
Earth 


Type of Construction: 
Graded earth. West end of 


runwaY being extended 420 feet. 


Taxiways: 
None. 


Parking Area: 
1250 1 X 700' , approxima te1y 400 1 S of W 
end of R/W • 


Facilities: None 


Route of Communication: 
Approximately 1.25 miles S 


of Taegu. 


Existing Buildings: 
Approximately 206 buildings in 
area S of runway. 
21 quonset-type buildings, approximately 
98' X 14 1 ; two supply buildings 105' X 20'; one supply build- 
ing 105' X 28 1 ; one administration building; three mess 
halls. 
The remaining buildings are quarters and supply 
buildings. 


Operational Capabilities: 
C-47 


Obstryctions: 
Unknown 


Possible Expansion: 
Runway to 5000'. 


Source of Information, 
5th Air Force 
First Construction Command. 
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MEMORANDUM REPORT: 


ANNEX 3 


INCLOSURE 2 


21 February 1951 


SUBJECT: 
Subsurface conditions at Pusan, Taegu, and Kimpo 
airfields, Korea. 


This report on the.subsurface conditions at Pusan, 
Taegu, and Kimpo airfields in Korea was prepared at the 
request of Operations Research Office, G-3 Operations. 


1. 
Pusan Airfield 


a. 
The TUnway has a pierced-steel plank surface, over 


a stabilized base treated with asphalt dust palliative. 


b. 
The field is built upon alluvial material of 
unknown thickness, but estimated to be 25 to 150 feet thick. 
The alluvial material consists of unconsolidated clay, sand, 
and gravel. 


c. Underlying the alluvium is a formation composed 
of layers of fairly hard trap rock interbedded between 
layers of softer tuff (rock composed of volc~~ic ash and 
some coarser and harder particles cemented together). It 
is not known whether the trap rock or the tuff makes up 
the top of the formation directly under the alluvium. 
The 
harder trap rock may be directly·under the alluvium in all 
or part of the airfield area, or the tuff may be. If the 
tuff is at the top, it is likely that within a depth of 
50 feet below the alluvium the harder trap rock would be 
encountered. If the trap rock is at the top 1 it probably 
has a thickness of 5 to 50 feet with tuff underneath. 
The 
upper few feet of it might be somewhat decomposed. 


d. 
The tuSf is an indurated rock and is somewhat 
stronger and harder than alluvium but not as strong or 
hard as undecomposed trap rock. 
The decomposed trap rock 
is poorly consolidated and clayey and thus more like 
alluvium~ 
~ 
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2• ,Taegu Airfield 


a. 
The runway surface consists of two layers of pierced 
steel planking which has 2 to 3 inches of cold mix asphalt 
with graded pea gravel aggregate tamped between the layers. 
The lower layer of planking rests on a base of sand and 
gravel which lies over 6 or 7 inches of shale. 
A clay loam 
soil underlies the shale. 


b. 
The clay loam soil grades into and is derived 
from alluvial material which probably consists mostly of 
clay and sandy clay, but contains some sand and gravel. 
The thickness of the alluvium is unknown but it is estimated 
to be from 25 to 150 feet. 
This material is unconsolidated, 
but probably firmly compacted near the base. 


c. 
The alluvial material is underlain by shale and 
mudstone with a few interbedded layers of sandstone. 
This rock is made up of clay particles, sand grains, or 
sand grains and clay particles which have been cemented 
together. 
Thus, it is fine-grained and indurated, b'ut not 
very hard rock. 
This formation is probably at least 1000 


feet thick beneath the airfield. 


3. 
Kimpo Airfield 


a. 
The runway is surfaced with asphalt averaging 4 
inches in thickness, over a Telford base (large blocks of 
rock, hand laid) 12 to 17 inches thick which rests on a 
naturally compacted sub-grade of decomposed granite. 


·b. 
The field area is underlain by granite, the upper 
part of which is decomposed to a sandy clay deposit having 
properties similar to compacted unconsolidated alluvium. 
The decomposition probably extends to a maximum depth of 
20 feet and is considerably thinner than that over much of 
the area. 
The contact between the decomposed rock and 
hard undecomposed rock is probably somewhat gradational. 
However, over parts of the field small granite hills were 
removed during construction and fresh granite may be at or 
near the surface. 
The granite probably extends to great 
depth. 


c. 
The northwestern end of the field may be underla1..n 


by alluvium probably contposed mostly of clay and sand. 


4. 
Sources of Information: 


a. 
Pusan 


Intelligence Summary, Korean Airfields, compiled 
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by First Construction Command, 5th Air Force 
15 Nov 1950 
(SECRET) Japanese geologic maps, scale l:l,o6o,ooo; low 
reliability. 


b. 
Taegu 


Air field Reconnaissance Report 
Taegu, 69th Topo, 


Co. Survey Platoon, 29 January 
1946 (Unclassified) 
IntelJigence Summary, Korean Airfields~ compil~d by First 
Construction Command, 5th Air Force, 1, Nov 195C (SECRET) 
Fairly reliable Japanese geologic maps, scale 1:50,000. 
Air photos: 
Scale 1:15,000. 


c. 
Kimpo 


Intelligence Summary, Korean Airfields, compiled 
by First Construction Command, 5th Air Force, 15 Nov 1950 
(SECRET) Oral discussion with aU. s. Geological Survey 
geologist who had studied the subsurface conditions of the 
field in 1945. 
Air photos: 
Scale 1:7,500. 


Helen L. Foster 
Geologist, u. s. G. s. 
Intelligence Division 
Engineer Section, GHQ, FEC 
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ANNEX 4 


AN IMPORTANT LOGISTICAL TARGET 


The Port of Pusan, October 1950 


INTRODUCTION 
~ 


1. 
The vulnerability to enemy action which has 
characterized the Port of Pusan throughout the Korean 
campaign is easily demonstrated. 
On the one hand/: it rep- 
resented an important facility in the logistics o 
the 
Fifth Air Force, the Eighth Army, and associated UN Forces 
in Korea; on the other hand, 
relativ.ftlY~~~lLt~tle.-~eliDx~twas .. 


s.n~nt~~~Q ... 9~r~a t~~ . .a~~ef~n~~ .. ..§X~~~~~.£~.E.B-b.~.e . of .. war~!.!"!~~~~£E~a 
det.~X!IJ±P.~~ct~~g§!fiX~~c,lir~.a.:tt~2.K~.~·ga~n.s.t 1~ .·~·~·t1crreover, weapons 
f'ar less expensive and generally.more plentiful than the 
atomic bomb could have done serious harm, e.g., sea mines, 
or HE bombs. 
These facts are well known. 
The brief state- 
ment of facts made here is meant in no way as a criticism 
of the military planning and tactics devised for the use 
of the port. It is made solely as a 
m..§!.~.r:!.§.Q.f . .defining ..... tb~ 


prob):emofvuln~rf!l:>ility to atomic attack with which this 
study deals.·· 
·· · 


2. 
The present.study attempts to illustrate graphic- 
ally in what ways the Port was vulnerable to atomic bombing. 
The study gives a concrete conception of the physical, 
military and other effects that a bomb or bombs might 
produce lf used against Pusan or against any port of 
similar characteristics and significance in wartime. 
The 
study is rtot 9QJ1Q~rn~c1 . .wtJ:;h the.m~g,ns the enemy may or may 
not have had to make an atomic attack during the period to 
which the study is directed. 


PHYSICAL DESCRIPTION OF TARGET SYSTEM 


3. 
Pusan presented a multiple target system with 
principal components as .follows: 


~· The logistical base, including operating 
personnel. 


b. 
The port facilities, including operating 
personnel. 


TACTICAL EMPLOYMENT OF ATOMIC WEAPONS - 
c. Ships in the port and its ~pproaches,their 


crews, their cargoes, and military personnel, equipment, 
and supplies aboard. 


4. 
Components a and c have v~ried from time to time, 
particularly c. 
Inclosure 1 describes the components of 
the Pusan target, as they existed on 16 October 1950. 
On 
this date component c was of particular importance since 
there was then a large naval fleet at anchor in the north 
harbor and its entrance channel, carrying a large portion 
of the X Corps. 
Inclosure 2 gives detailed information 
concerning the weather at Pusan on the given date. 


5. 
Important details given in Inclosure 1 for October 


1950 are summarized or listed in the following: 
Part I-- physical facilities of the port and of the 
logistics base are given in Figure 1, Inclosure 1 (see enve- 
. lope inside back cover). 
Part II--ships present in the port and its approach- 
es on 16 October totaled ll2;·they were assumed in this 
study to have been uniformly dispersed and at anchor. 


Part III--X Corps personnel totalling in excess of 


20 2GOO were present, with all of their field equipment, 
ana several days' supply of food and other consumables on 
board 48 of the ships at anchor. 
According to GHQ, UNC, 


Operations Order No. 2, 2 October 1950, the aggregate 
authorized strength of the X Corps with ROK troops attached 
was 75,900. 
Hence, the X Corps forces involved in this 
study represented well over 25 percent of the entire X 
Corps. 


Part TV--Personnel at Pusan assigned malnly to the 
port and to the 2nd Logistical Command totaled about 12,500. 
The billet locations are given in Figure 1, Inclosure 1. 


Part V--the logistical supply of the Eighth Army 


was located. in dumps~ farms, and warehouses around the 
harbor and in North Pusan. 
The locations of the supply and 
storage facilities are given in Figure 1, Inclosure 1. 


, 
6. 
Inclosure 2 shows the weather at Pusan on 16 
October 1950. 


The e~sting weather conditions would have limited 
somewhat the effects of both air burst and shallow water- 
burst weapons. 
In particular, the thermal radiation inci- 
.d.ent on the. target area from. an air .burst would haVP. been 
significantly reduced by the hazy atmosphere; radioactive 
fall-out from a shallow underwater burst in the harbor ana 
its approaches would have been displaced somewhat off the 
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target areas by the generally prevailing southwest winds. 


~gTHODS AND PHYSICAL EFFECTS OF ATOMIC ATTACK 
~stical 
Bas~ 


7• 
The logistica.t supply installations would have 
equired five 40 KT bombs burst at 2000-2500 feet height 
rbove ground to insure the destruction of not only the 
:arebouses and other structures but also most of the 
supplies contained therein. 
The desired ground zeros are 
indicated on Figure 1 1 Inclosure 1. It is assumed that a 
cPE of ?OO yards could be achieved in the bombing. 


8. 
Through clandestine agents and through his undoubt- 
ed possession of port maps and detailed knowledge of estab- 


liS~ed facilities, the enemy could probably have designated 
roost of the required ground zeros with accuracy. Neverthe- 
less, accurate and de~endable placement of all five weapons 


~ould have been a-difficult military task because of the 
dense bombing pattern required in a multiple bomb attack.* 


The Port Facilities 


9. 
A multiple atomic-bomb attack directed at the 
logistical base would have done serious damage to all of 
the port facilities and would have sunk or otherwise 
damaged several ships in the north inner harbor. 
However, 
the principal and most important facilities of the port 
could have been destroyed by a single 40 KT bomb burst at 
2000-2500 feet between Piers 2 and 3 as shown on Figure 1, 
Inclosure 1. Such a burst would have destroyed or very 
severely damaged the 4 piers, the railway terminal, and 
the CP of the 2nd Logistical Command. 
Moreover~ many of 
the gasoline tanks on the tank farm at Area J, ~·igure 1, 
Inclosure 1, would have been ruptured, by the blast,. and a 
very serious fire undoubtedly would have occurred over 
the harbor area which ultimately would have enveloped at 
least that portion of Pusan bordering the north inner 
harbor on the west side. 
Approximately 18 ships and barges 


would have been sunk or immqbilized in the harbor, includ- 
ing USS ELDORADO and USS JACONA 
thus limiting the further 
use of even those haroor facilities most remote from a~d 
least damaged by the blast. 


10. 
A bombing technique capable of a CPE no greater 
than 500 yards would probably have sufficed for destruction 
of the major port facilities by a single bomb. 
This would 
have rendered the port useless as a major logistic facility 
until time-consuming and costly ~restoration and clearance 
had been accomplished. 
* See Appendix B, par 46-52, and Appendix B, Annex 4. 
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The Ships in the Harbor and Its Approaches 


11. 
The ships, their cargos, and their crews and 
passengers probably could have beeh attacked best by under- 
water bursts. 
Two 40 KT bombs sunk and detonated at the 
places indicated in Figure 1, Inclosure 1, would have sunk 
fewer ships than the same bombs air-burst at 3000 feet, yet 
they would probably have produced higher personnel casual- 
ties· by radioactive contamination. 
Roughly estimated damage 
to ships is indicated in Table I. 


TABLE I 


DAMAGE TO SHIPS BY TWO 40 KT UNDERWATER BURSTS 


Damage 
Numblr 
Percentage of 


'Of Sh :QS 
Total Number 
Present 


Ships sunk 
22 
20 
Ships immobilized 
27 
24 


Ships suffering serious 
loss of efficiency 


_[ 
·~-- 
H 
Totals 


12. 
The three physical agencies which would have 
produced the greatest number of casualties among shipborne 
personnel would· probably have been nuclear radiation, 
mauling received from the accelerated motions of the ships, 
and drowning. 
The motions would have arisen from the shocK 


wave in water, the blast wave in air, and the wave action 
on the surface of the water. 
The nuclear radiation and 
contamination effects would have been diminished somewhat 
by the prevailing southwest wind blowing across the harbor 
approach-channel. Nevertheless, the lethal range of 
radiation crosswind along the direction of the channel 
would have been large. It is estimated that a radiation 
dose of 1000 roentgens or more would have been received as 
far as 2700 yards from the point of detonation along the 
water surface in the direction of the channel.l 
Such ranges 
measured from the two assumed burst points would have covered 
practically the entire anchorage. Considerable radiation 
shielding would have been afforded personnel by the hulls 
and decks of the ships. Nevertheless, a very rough estimate 
would indicate a personnel casualty-rate, for the anchorage . 
as a whole, of about 75 percent, resulting from the multiple 
causes. 


13. Hence, the entire 7th Infantry Division and many 
of its ·attached units would .have been destroyed as organized 


* See, Effects of Atomic Weapons, p 276 et seq. 
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ombat forces. 
More than half of the ships would have been 
cunk or severely damaged. 
Some of the remaining ships 


!ould have been temporarily immobilized by high casualties 
among their crews. 


14. 
Wave action on the water surface of the harbor 


would have produced considerable damage to harbor facilities 
rimming the harbor. 
Ships sunk in the harbor and in the 
approaches probably would have blocked the port seriously 
enough to have imposed an extended clearance problem of 
large magnitude. 


15. 
In order to produce the heavy damage just indica- 
ted, a CPE of about 500 yards would have been required for 
the bomb delivery in the attack on the ship target. 


Summary of Effects; Comparison of Methods of Attack 


16. 
An attempt is made in' this section of the enclosure 
to evaluate in numerical terms all of the effects mentioned 
and described in the preceding sections. 
The evaluation is 
undoubtedly crude since the knowledge of weapon effects of 
interest here is imperfect and incomplete. Nevertheless, 
at least a rough comparison of the three methods of attack 
described should be possible. 
The estimated numerical 
results already quoted are included in the following tables • 
By ~principal port facilities,~ appearing in Table II is 
meant: 
a. 
The four piers, adjacent wharves, and associa- 
ted facilities. 


b. Port headquarters, 2nd Logistical Command 
Headquarters, and Naval Headquarters. 
c. 
Railway terminal. 


TABLE II 


PHYSICAL DAMAGE, FROM THREE METHODS OF ATTACK 


PERCENTAGE OF WHOLE TARGET COMPONENT SUNK, 
DESTROYED, OR SEVERELY DAMAGED 


Target Component 
Attack on Attack on Attack on 
Base 
Port 
Shi s 


Percent 
Percent 
Percent 


Base and supplies 
95 
Principal port facilities 85 
Other port facilities 
95 
Ships 
22 


35 
100 
50 
15 


10 
30 
40 
61 
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TABLE III 


PERSONNEL CASUALTIES FOR THREE METHODS OF ATTACK 


PERCENTAGE OF CASUALTIES OF WHOLE TARGET COMPONENT 


Targ~t ComEonent 
Attack on Attack on Attack on 
Base 
Port 
Ships 
Percent 
Percent 
Percent 
~ 


Base p~rsonnel 
95 
40 
10 
Port personnel 
95 
50 
30 
Ships' crews and personne~ 
of X Corps Units 
25 
18 
75 
17. 
A few important comparisons between methods of 
attack stand out in the tables but only within the validity 
of the figures given. 
The attack on the base is more 
destructive of the port as a whole 7 and its personnel 2 than 
the attack on the port itself. 
T~ls is to be expected 
since the base facilities hug the port closely and since an 
attack on the base employs five bombs compared to one for 
the attack on the port. Nevertheless 
the latter attack 
does what it was designed to do; it wipes out the principal 
port facilities. 
The base and port attacks jam the north 
inner harbor with a significant number of sunken or disabled 
vessels. However, the ship attack obviously does maximal 
damage to the entlre fleet while doing minimal daruage to 
the base and port facilities. 


MILITARYt ECONOMIC• AND POLITICAL EFFECTS OF ATOMIC ATTACK 


The Logistical Base 


18. 
The Table of Logistical Supply 
given in Inclosure 
1, Par~ v, demonstrates the importance of the Pusan base to 
the UN Forces and their close dependence upon it. 
POL was 
in especially short supply at forward bases on 16 October 
1950. Destruction of the base and its accumulated supplies, 
together with port damage which would be achieved by the 
described atomic attack on the base, obviously would have 
checked the forward movement of the UN Forces very quickly 
and kept them checked until other means of supply had been 
established. 
However, the military problem in delivery and 
placement of five bombs over so small a target area, with 
the requisite accuracy, would probably have made such an 
attack less attractive than either of the other two already 
described. 


The Port Facilities 


19. 
The importance of the Port of Pusan to the UN 
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JLI:PENDIX G 
....-- 
Forces is demonstrated by the data given in Inclosure 3. 
The preponderate part of total tonnage was being moved to 
Kores by water, and, furthermore, there was no possibility 
of expanding movement by air in amounts that could signifi- 
cantly replace movement through the principal sea port. 
san was handling 81 percent of the movement by water and 
nc on 
an 
ema n er. 
oss of the Pusan port, 
\herefore 7 would have meant an immediate reduction by about 
80 percent of the daily supplies reaching Korea. 


20. 
This reduction possibly could have been replaced 


i~ time to prevent disaster by bringing other ports and 
possibly even beaches into use. 
Inchon also could have been 


more fully exploited. 
Inclosure 3 indicates these possi- 
bilities. 
In spite of these however, the loss of the Port 


of Pusan and its operating personnel through a single-bomb 
attack would have imposed a serious handicap upon-the UN 
command and a serious dislocation upon Eighth Army and 
Fifth Air Force plans. It would probably have stalled the 
UN Forces as quickly as the heavier base attack. 


The Ships in the Harbor and I~s Appro~~ 


21. 
Inclosure 3 shows that destruction of all or a 
major part of the vessels in the anchorage would have meant 
a serious reduction in the total number of cargo, transport, 
and amphibious vessels in use by the UN Command. 
Destruc- 
tion of the army combat units aboard would have meant the 
loss of more than 25 percent of the X Corps. 
The two-bomb 


attack on the surface shipsl therefore, would undoubtedly 
have necessitated a change 
n the plans which w·ere then 
about to be executed for the X Corps invasio~ of Northeast 
Korea. 
Moreover, the.added damage to the harbor and harbor 
facilities accompanying such an attack would have helped 
to make it one of ,the most promising methods of attack for 
the enemy to use. 


Economic Considerations 


22. 
Even if the enemy had had atomic bombs to employ 
against Pusan on 16 october, other factors besides purely 
military ones would have influenced the decision to attack 
or not to attack. Destruction of the North Pusan harbor 
~acilities would probably not have greatly affected the 
ROK wartime economy; other harbors in South Korea were 
available and in .use hy the Republic oi Korea. Rowever, 
the postwar economy of Korea would have been greatly 
affected by the destruction of its largest port. 
The enemy, 
therefore, in seeking to expel the UN Forces and to bring 
Korea under Communist exploitation, possibly might have 
employed atomic military resources in other ways in order 
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not to damage the Port of Pusan. 
Political Considerations 


, 
23. 
A political consideration might have contributed 
to enemy planning. 
Atomic bombing of Pusan would have 
killed and wounded many tens of thousands of Koreans living 
in the overcrowded city. 
Such slaughter of assertedly 
friendly peoples might have been expected to affect adverse- 
ly the enemy's political and military position by prejudic- 
ing his pose as the liberator of these people. 


OTHER M·ETHOPS OF ATTACK 


24. 
Pusan was vulnerable to weapons other than the , 


atomic bomb. 
High explosive bombs scattered over the POL 


dump in Area H and the POL tank farm in Area J would have 
sufficed to start fires which could have engulfed a major 
portion of the harbor front and the city itself. Mining of 
the harbor, especial!Y during periods of such congestion 
as that on 16 october would have blockaded the port just 
as was done in World War II by B-29 aircraft operations 
from Tin ian. 


CONCLUSIONS 


25. 
a. 
Pusan represented a very valuable target for 
enemy attack. The most remunerative components of the 
target for enemy action were the port facilities and the 
large fleets of vessels which sometimes occupied the harbor 
and its approaches. 
The logistical base was not so remuner- 
ative as a primary target. 


b. The Pusan target was vulnerable to surprise 
enemy attack. In such an attack, atomic bombs co~ld have 
been extremely effective. 


c. The most remunerative primary target would 
have been the large fleet occupying the harbor on 16 October 
1950 7 carrying both cargo and large numbers of combat forces. 
Atomlc bombs could have been used against such a fleet 
target at Pusan in a way to inflict either great damage 
upon the port itself or a minimum of such damage. 


d. The port facilities would have been a remuner- 
-ative target £or.a sing.le atomic bomb. 


e. Other weapons usually available to the enemy 
also could have inflicted severe damage upon the port. 


f. Destruction of any or all of the three target 
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~ 
components at Pusan, as they existed on 16 October 1950, 
.,ould 'have curtailed seriously the operations of UN Forces 
in Korea. 
By prompt and determined exploitation of the 
destruction of the Pusan target, the enemy might have effect- 
ed a decisive result in his campaign against the UN Forces. 
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ANNEX 4 


INCLOSURE 1 


DETAILS OF THE PUSAN TARGET SYSTEM 


Physical Facilities of Port; Logistical Supply Dumps~ 
Farms, and Warehouses. 


1. The following listing singles out the important 
facilities of the Port of Pusan, the hospital facilities of 
the base, and the logistical supply dumps 
farms, and 


warehouses.· Each facility listed is readily keyed to 
figure 1, by its respective capital letter. 


A--POL dump 
B--Medical depot (wooden framed building) 
C--Hospital (reinforced concrete building) 
D--Pier No. 1 (steel framed) 
(two-story buildings on pier 
of both wood-framed and steel-framed construction) 
a. 
Port Commander's Office 
b. 
Port Operations Office 
c. Navy Headquarters 
d. 
USS ELDORADO berth 
e. 
Red Ball Express terminal 
E--2nd Logistical Command CP and Railway Station (reinforced- 
brick and concrete construction) 
F--Pier No. 2 (steel framed) 
G--Signal depot (two-story, reinforced concrete) 
H--POL dump 
I--Pier No. 3 (steel framed): 
QM, Classes I., II, and IV in 
wooden buildings 
J--Oil tank farm (see specifications of standard Army oil 
tank in later paragraph) 


K--USS JACONA 
L--Pier No. 4 (steel framed): 
tanker unloading-terminal 
M--Coal 
N--QM warehouses, Classes II and IV in wooden buildings 
0--0pen QM depot, Classes I, II, and IV 
· 
P--POL dump 
· 
~ 
Q--Ordnance: 
small weapons ru1d weapons parts 
R--Crated internal-combustion engines stacked in separated 


vertical tiers 


S--Vehicles 
T--Harbor entry control-point 
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2. 
The tank farm located at position J is composed of 
standard 10,000-barrel, bolted steel1 above-ground tanks 
the design of which conforms to the Preliminary Specifica- 
tion Corps of Engineers, No. GE-501, US Army. Design 
specifications significant to this study are as follows: 


Height--24ft; Diameter--55ft; 
Thickness of first ring plates--0.1875 in; 
Thickness of second ring plates--0.1406 in; 
Thickness of third ring plates--0.1406 in; 
Thickness of top plate--0.1406 in. 


Ships in the Anchorage 


3· The following sources were consulted for informa- 
tion concerning ships present in the harbor on 16 October 
1950: 
a. 
Commander Fleet Activities Navy No. 3423, 


Ships Present List, Port of Pusan, 16 October 1950. 


b. 
COMNAVFE and Seventh Fleet, Daily Position 


Report, Serial: 
99-50, 04301 16 October 1950 TG 90.8. 


c. Headquarters! 7th Transportation Medium Port, 


Daily Port Status Report, 
7 October 1950. 


4. 
Of the total number of ships present, 48 were in 
TG 90.8, assigned the task of redeploying the 7th Division 
and its attached units. 
The flagship of this Naval Fleet 


wab USS ELDO~ADO docked at Pier No. 1 as shown in Figure 1. 
Twen~y-~nree vessels of this fleet were ca~go ships, 13 
were transports, 10 were 1ST's and one was an ocean-going 
tug. 
They represented a variety of tonnages in their 
· 


respective classes, and they carried personnel, supplies 1 
and field equipment of the 7th Division with its attacPed 
units. 


5. Forty-three of the vessels present were c~rgo 
ships 2 tankers, and barges handling equipment and supplies 
in ana out o£ the port under the 2nd Logistical Command. 


6. 
One vessel, USS JACONA, was a power barge anchore~ 
at Pier No. 4 as shown on Figure 1. It supplied a major 
portion of the electric power consumed by all the services 
at Pusan. 
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7. 
The remaining twenty vessels making the total of 
112 were units of the ROK Navy, ROK cargo vessels and one 
passenger vessel, SS KONGO MARU. 


8. All of these vessels were berthed and anchored in 
the North Harbor, and in its sheltered approach which 
extends about one mile southeastward beyond the limits 
shown on Figure 1. Precise information concerning the 
location of each vessel is not known 
except for USS 
ELDORADO and JACONA 
and is not requfred for this study. 
A uniform distribution throughout the navigable portions or 
the entire anchorage may reasonably be assumed for this 
study. 


f2iQrps Personnel on Board Target Ships on 16 Octob~ 
1 
0 


9. 
The embarkation organization is of higher classifi- 
cation and will not be quoted since only the total number 
of troops on ship board is pertinent to the present study. 


Numbers and Locations of Personnel Assigned to 2nd 
Logistical Command 


10. 
Personnel assigned to the port and to 2nd Logisti- 
cal Command were billeted and stationed at many places 
throughout the City of Pusan. 
Locations of the billets are 
indicated on Figure 1 by the numbered outlined areas. 
These locations were specified in detail for this study by 
G-1 Section of 2nd Logistical Command. 
Records of the 
number of personnel present on 16 October were also supplied 
by G-1 Section. 
The numbers of personnel assigned to each 
billet area are given in Table I. 


Eighth Army Logistical Supplies Stored at Pusan on 
16 October 1950 
· 


11. With the cooperation of G-4 Section, 2nd Logistical 
Command, a rough assessment was made of the logistical 
supplies at Pusan. 
Table II covers the more important 
classes of supplies and roughly evaluates two significant 
measures of their value to UN Forces as of 16 October 
namely the number of days' supply on ha~d in Pusan and the 
number of days' supply available to the UN Forces forward 
of Pusan. 
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TABLE I 


NUMBER OF PERSONNEL ASSIGNED TO BILLETS 


Numbered 
Number o' Numbered 
Number of 
Billet 
Billeted 
Billet 
Billeted 
Area 
Personnel 
Area 
Personnel 


l 
150 
18 
250 


2 
Boo 
19 
200 


3 
200 
20 
250 


4 
200 
21 
500 
g 
150 
22 
100 
500 
23 
650 


~ 
200 
24 
150 
500 
25 
200 


9 
6oo 
26 
200 
10 
200 
~~ 
400 
ll 
200 
300 


12 
300 
29 
250 


13 
400 
30 
350 


14 
300 
31 
150 
15 
300 
32 
350 


16 
350 
33 
1500 


17 
500 


TABLE II 


TABLE OF LOGISTICAL SUPPLY FOR UN FORCES IN KOREA 


16 OCTOBER 1950 


Class of Supply Number of :bays' Number of Days' 


Supply in Pusan 
Supply 


Foward of Pusan 


Food 
30 
10 
' 


Medical 
10-20 
-- 
POL 
10 
2 


Signal 
45 
15 (fast moving 
expendables) 


Ordnance 
30 
-- 
Chemical 
90 
15-20 


Ammunition 
* 
-- 


* The 2nd Logistical Command ammunition dump was 
not in the immediate target area. 
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ANNEX 4 


INCLOSURE 2 


WEATHER DATA, 2143rd AIR WEATHER WING, 


FEAF SUMMARY FOR SOUTHERN KOREA 


On 15 October the weather over southern Korea changed 


from clear to cloudy. Approximately 1800 hours local time, 


light rain began. A frontal passage caused poor weather 


over the entire area on 16 October 1950, with steady rain 


over southern Korea and the Tsushima Straits, and light 


rain over Kyush~. Ceilings and visibilities were 


restricted. 
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ANNEX 4 


INCLOSURE 3 


PLANS AND OPERATIONS DIVISION 


PLANS BRANCH 


PLANS AND OPERATIONS DIVISION 
TRANSPORTATION SECTION 
1 February 1951 


MEMORANDUM ,TO: 
Lt Col W. J. Marquette 


SUBJECT: 
Port Facilities in Korea 


1. 
On 29 January 1951, the Operations Research Office 
of the Department of the Army requested certain information 
concerning Transportation activities in Korea. 
A hypotheti- 
cal situation was outlined in which the United Nations were 
denied the use of the Port of Pusan on 16 October 1950 and 
requested the following specific information: 


a. Military supply tonnages discharged at Pusan 


on 16 October 1950? 


b. Military supply tonnages discha~ged at other 
ports on 16 October 1950? 


c. 
Tonnages that could be discharged at other 
ports in Korea, including•those then not in,use? 


d. 
Tonnages that could be discharged over 
beaches? 


e. 
Tonnages air-landed in Korea on 16 October 


1950? 


t. Tonnages that could have been landed by air 
on 16 October 1950? 


g. 
Time required to bring other facilities into 


use? 


h. 
Number of ships in support of Korean operations 
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and in Pusan Harbor on 16 October 1950? 
i. Balance of vessels in use for support of 
operations in Korea? 


2. 
The information requested was extracted from 
records available to the Transportation Officer and supple- 
mented by information obtained from COMNAVFE, and follows 
in the order requested. 
(All tonnages are measurement tons) 


a. 
Tonnage discharged for United Nations forces 
in Korea and handled by Pusan: 


16 October Total for October Average M/T Per Day 


3, 771 M/T 
381,193 M/T 
12,700 


b. 
Tonnages discharged at other ports in Korea 
on 16 October 1950t are not available; however, the total 
tonnages discharged at other ports in Korea for the month 
of October were 90, 500<,M/T, or approximately 19 percent of 
the total tonnages discharged. 


c. 
The following are maximum capabilities of 
other ports available at that time in Korea: 
(included are 


capacities of ports which at that time were not in U3e.) 


Maximum Daily 


Port 
Capacity 


Kunsan 
2,000 


Mokpo 
2,000 


Mansan 
9,600 


Yosu 
6,ooo 


Ulsan 
2,600 


Pohang 
4,600 
· Inchon, 
20,000 


Total capacity 
46,800 M/T 
It should be noted, however, that the above figures 
represent maximum capacities, which can be achieved under 
ideal conditions provided that personnel and units are avail- 
able to supervise the handling and distribution of cargo. 
Furthermore, though the above capacities may be reached 
they could not be maintained due to the limiting factor of 
port clearance. 


d. 
Though no figures are a·vailable concerning 
beach discharge capacities, COMNAVFE has indicated in reply 
to a former query that required support could be provided, 
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in spite of existing difficulties which would be magnified 
if enemy air becomes more active. 


e. 
Tonnages air-landed on 16 October: 
575 MIT 


f. 
Tonnages that could have been landed by air 
on 16 October 1950: 
964 M/T. 


g. 
Time required to bring other facilities into 
use and their initial capabilities are outlined in 3 parts 
as follows$ 


(1) 
Available and in use on 16 October 


Inchon 
B,ooo M/T/day 


A maximum of approximately 10,000 M/T/day was dis- 
charged subsequent to 16 October. 


(2) 
Available and not in use on 16 October. 
The following facilities could have been 
put into operation and maintained the 
listed tonnages within 1 week: 
~ 
MIT/Day 
Masan 
4,000 


Yosu 
3,000 


Pohang 
2,300 
Ulsan 
l,~oo 
Sub-total 
10, 00 


(3) 
It is estimated that the following add- 
itional facilities would have been avai 
able on the dates indicated: 


(a) 
(b) 
(c) 


Mokpo 
Kunsan 
Chinnampo 


1, 000 }l/T 
1,ooo M/T 
4,000 M/T 


24 October 
12 November 
11 November 


h. Number of ships supporting Korean operations 
in Pusan Harbor on 16 October: . 112 
i. 
144 additional vessels were in use in support 
of Korean operations. 
3. It should be noted that the figure of 256 vessels 
used in support of Korean operations does not include thoc;~P. 
vessels assigned to fleet activitiese 
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APPENDIX H !/ 


INJURIES TO PERSONNEL; MEDICAL REQUIREMENTS 


INTRODUCTION 


1. 
The employment of atomic weapons in support of 
ground operations will produce casualties in much greater 
magnitude and in much sho::rter time than conceivable by con- 
ventional weapons. 
This requires an analysis of the types 
of injuries incurred in an atomic explosion, an understand- 
ing of appropriate medical treatment, and the preparation 
of adequate medical personnel and facilities to cope with 
the situation. 
The problems of instruction or indoctrina- 
tion of our own troops in methods of protection in the 
event of atomic attack and the use of safety equipment 
wherever possible also are issues that must be faced and 
considered carefully. 
The problems produced by the large 


number of casualties and the concomitant medical diffi- 
culties are no less important when occurring amongst the 
enemy than when occurring among friendly troops. 


TYPES OF INJURIES FROM ATOMIC AIR BURSTS 


2. 
The large amounts of energy released by an atomic 
air burst in the form of blast, thermal radiation, and 
penetrating radiation produce casualties to surviving 
troops in eight principal categories: 


a. 
Secondary blast traumata are caused by blast- 


blown debris, collisions with obstacles, collapse of 
structures, tree falls, and overturned vehicles. 
These ef- 
fects are induced principally by the sudden sharp front of 
blast (the shock wave} and by the following high velocity 
radial wind lasting about one second. 


b. 
Primart thermal burns are caused by the great 
intensity of the hea 
radiated during the first few seconds 
after the burst from a ball of t'ire approximately ·~ 
tioo 


feet in diameter. 
Severe skin burns are produced by 
1/ drate·f'ul acknowledgment is made to Major D. H. Behrens, 
Medical Service corps, FEC, for his assistance in the pre- 
paration of this Appendix. 
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TACTICAL~ EMPLOYMENT OF ATOMIC WEAPONS - 
radiation fluxes of five calories per square centimeter, 
while clothing chars. or flames from fluxes or ten calories 
per square centimeter. 


c. Secondart burns result from general or holo- 
caust fires in combust ble debris and flammable materials. 
(Deaths from oxygen depletion also may occur in some types 
of forest fires.) 


'd. 
Radiation casualties derive from the pene- 
trating gamma redia tlon deliver.ed during the first dozen 


s~conds following an air burst~ Two important points 
should be noted here: 
first, radiation sickness, possibly 
later followed by death, bas only limited immediate 
tactical value since it is a delayed effect occurring after 
several hours to a few days unless the exposure has been 
extreme; second, after an air burst, the radiation fission 
products are carried rapidly aloft to high altitudes in the 
atomic cloud 2/ so that danger from gamma radiation and 
radioactive products is negligible on the ground within less 
than a half minute. 
However, concurrent precipitation in 
the immediate area may increase this danger because rain or 
snow may carry radioactive dusts to the ground. It follows 
that the area under the air burst oint ma 
usuall be 
entered imme 
a e y, perm t 
exp o 
effect of the bomb. ~7 


e. 
Concussion results from the direct blast wave. 
Pressures required for 50 percent lethal damage for various 
animals are given in Table I (obtained from British sources, 
RC385). 
It may be noted that the pressure required for kill- 
ing human beings i~ far greater than that resulting even at 
ground zero from a 40 KT atomic air burst' at altitudes 
greate~ than 1,200 feet (see Figure 4, Appendix A). 
Medical 
data on the Hiroshima air burst give soma evidence,,however, 
that concussion did produce some injuries. 


r. Disorfanization casualtiss are those produced 
by accidental injttt es resulting from causes such as fright, 
amblyopia (temporary blindness), and loss of control of 
vehicles. 


g. 
Atomic ps~chosis results from various causes 
such as the magnitude o 
the atomic spectacle, amblyopia, 
pyrophobia, fear of delayed radiation sickness, and possible 
(temporaTy) sterility. This psychosis may be self-induoed 
in poorly indoctrinated troops or may be intensified by 
27 See paragraph 14a, Appendix A. 
[/See, however, paragraph 14b, which discusses radioactive 
contamination when the ball of fire touches the ground 


334 


,er, 
loriea 


holo- 
'lala. 
type a 


ne- 
zen 


sibly 


after 


:~an 


:~sion 
ln the 
1d 


~n less 
t in 
:in or 
)llows 
re- 
~ 


wave. 
rio us 
urces, 


r:' kill- 
::n at 


3d1cal 


~tever, 


:uced 
•ight, 
' 


sea 
a, 
sible 
oed 


tive 
nd 


TABLE I 


AIR BLAST PRESSURES REQUIRED TO 
PRODUCE 50 PERCENT LETHALITY IN VARIOUS 
ANIMALS AND MAN 


Animal 
Mass (gmsQ 
50% Lethal Pressure 
(psi) 


Youse 
Guinea Pig 
Rabbit 
Monkey 
Goat 
Man (Extrapolated 


25 


250 


1 500 
6'ooo 
2o:ooo 
70,000 


psychological warfare. 4/ 


27 
32 
55 
100 
200 
430 


h. 
Temporary impairment of vision has little 
tactical significance, except for aircraft pilots and 
bombardiers. 
Temporary blindness (amblyopia) caused by 


flooding of the retina persists ~or about 20 seconds; loss 
of night adaptation of the pupil requires perhaps ten 
minutes for recovery. ~/ 


The first four of the eight types of casualties from 
an air burst, as listed above, have definite physical bases 
which can be used in estimating expected total troop 
casualties for any given tactical situation. 
The principal 
factors determining casualty percentages in terms of radial 
distance from ground ~ero are: 
the TNT (energy) equivalent 
of the burst; height of the burst; type o~ cover; kind of 
uniform; degree of surprise; terrain features; and local 
weather. 
The influence of each of these factors is dis- 


aussed in more detail in Appendix A. 


EXPECTED TROOP CAb1JALTIES BY TYPE 


3. 
Battle casualties by type will have a different 
distribution for atomic bombs than for conventional weapons. 
Wounds are the largest. number of casualties caused by con- 
ventional weapons. 
Burns usually will account for the 
largest number of casualties among troop3 surviving atomic 
air bursts. 


·4. 
Some special attention should be given to 
casualties from radiation sickness. 
Reference to Figure 8, 


Appendix A, and to Chapter 11 of The E~fect of Atomic Weapons 


See Appendix J 
Approximate values determined by experiments with flash- 
bulbs on ORO personnel. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 
gives the following information oi' importance to a consldera ... 
tion of medical problems. 
For air bursts of a 40 KT weapon 
at an altitude of about 3,000 to 3,500 feet, everybody ex- 
posed within 650 yards of ground zero will die within an hour 
From there to about 1,350 yards, everybody exposes will die 
' 
within two weeks but many will show immediate symptoms. 
From there to 1,400 yards, exposure will be fatal to at 
least 50 percent. 
Between 1,400 and 1,650 yards, symptoms 
of radiation sickness may not appear for several days. 
Thus 
there will be a large number of persons who, although they 
will most surely die in a short time, will need attention 
during their last hours. 
Table II summarizes this informa- 
tion. 


TABLE II 


RADIATION INJURIES 
(Resulting from 40-KT 3000-3500 Ft Air Burst Atomic Weapon) 
\. 
Average Time 
Average 
Dose 
Distance in Which 
Time of 
(Roentgens) 
(Yards) 
Symptoms Appear Death 
Prognosis 


10,000 
650 
15 minutes 
1 hour 
Fatal 


2,500 
1,000 
1 hour 
4 hours 
Fatal 


1,000 
1,200 
4 hours 
10 hours 
Fatal 


600 
1,350 
2 days 
14 days 
Fatal to 


~5% dis- 
ability 
certain 


400 
1,400 
7 days 
35 days 
Fatal to 


50% dis- 
ability 
certain 


200 
1,500 
14 days 
? 
Disability 
certain; 
death pos- 
sible 


100 
1,650 
14 days 
--- 
Injury, pos· 
sible dis- 
ability 


(100 
> 1,650 
--- 
--- 
Possible 


illness, 
no dis- 
ability 


5. 
Co~arative Casualties 
US TrooEs• 
us Army casualty 
experience 
World war II and !n the Korean campaign, and 
predicted atomic weapon casualties are summarized in 
Table III •. 
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TABLE III 


US BATTLE CASUALTIES BY TYPE AND STATUS 


(In Percent of Total Casualties) 


WORLD WAR II 
KOREAN EXPERIENCE ~/ 


Type 
Original Initial Final 
Retd Fr Atomic Weapons 
Status 
·status Status oJ1tstatus 
(Predicted) 


Dead 
1?.2 
15.6 
15.6 
None 
35 


wounded 
69,8 
67.0 
48.8 
18.2 E.! 
45 E./ 


Missing 
and f 
Captured 
13.0 
1?.4 
15.4 
2.0 
20 
Iol5.o 
Ioo.i5 
{79.e t 


20.2} 
Ioo 


As of 2? October 1950 • 
About 2/3 of wounded return to duty within 120 days. 
Radiation sickness casualties generally would not return 
before 180 days. 


The ratio of US Army dead to wounded in battle from 
present enemy weapons now is roughly 1 to 4. 
Atomic weapons 
used by an enemy would be expected to produce a US dead to 
wounded ratio of roughly 2 to 3, with the expected increase 
in dead ascribed principally to the more complete coverage 
of the target area, the increased number of ways in which 
casualties would be produced, the excessive energy densities 
released in the neighborhood ot ground zero, and the over- 
loading of medical facilities. 
(Minor burns and injuries, 
normally requiring only first aid treatment, may become in- 
fected.) 


An increase in loss by capture would be expected be- 
cause of the larger gaps and greater disorganization 
produced by atomic weapons as compared with conventional 
arms. 


Troops returning to active duty from wounded status 
resulting from atomic secondary blast traumata and thermal 
burns probably would .follow about the .sa.me ove.r-all . .re.oovery 
rates as the us army experience tor battle wounds inflicted 
by conventional enemy weapons. 2J 
Troops exhibiting im- 


mediate radiation sickness (nausea and vomiting) would suffer 
§/ see FM lol-10 for rates of return from wounded status. 
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---. 


about 50 percent deaths in two to four weeks and survivors 
presumably would be discharged on recovery; troops ex- 
hibiting delayed clinical symptoms of radiatjcn sickness 
probably would be evacuated from the theatre. 


6. 
Comparative Casualties Hiroshima. 
The ratio or 
the dead and missing (presumed killed) to the inj.ured 
population at Hiroshima was almost exactly 1 to 1. 


?. 
Ex acted Atomic Casualties b 
NKA 


Troops. 
T e expec e 
ea 
o 
n ure ra 
o among 
nese 


Communist and North Korean troops from atomic attacks is 
assessed ·at 3 to 2; i.e., 50 percent dead, killed in action 
plus those who died from wounds, 40 percent wounded. 
The 
primary reasons for expecting this ratio are the Hiroshima 
~perience and known CCF and NK medical deficiencies. 
Table IV gives the present medical organization for Chinese 
Communist infantry. ']_/ 
. 


Level &. 
No. ot 
![nits 


Army (1) 
.(Corps) 


~iv (3) 


!Regt (9} 


l3n (27) 


TABLE IV 


MEDICAL ORGANIZATION IN CCF INFANTRY 


(Total Army (Corps)at Full Strength: 
38,500, including 5,500 Hq. & Army) 


1 


Medical 
Stretchers 
Doctors; Aid 
Nurses 
Men 
Others 
Men 
stretchers 


(Unknown: TotaJ 
Bn:300 
(Unknown) 
50-100) 


1(?};1 
3 
25 
Co:80 
30 


2(?);2 
3 
3 
Co:lOO 
30 


--- 
--- 
--- 
Sect:l~ 
12 


Personnel 
Totals 


Unit Corps 


3?5 375 


110 330 


110 
990 


12 324 


1:,019 


A comparison of Table IV with Table V shows that 


medical personnel in NK and CCF infantry, even when they are 
present in full strength, are only one-third as n~erous as 
in UB infantry. 
Intelligence reports indicate that they are 
ra»trlj' ·at· .full strength; the tendency o.r the CCF is to cur- 
tail this part of their organization at times to dangerouslY: 
low levels. 
While it ·is true that US medical organization is 
seldom at full strength, the latter condition never exists. 
1J From GHQ, FEC, MIS charts on organization of Chinese 
Communist Infantry; 1 December 1950. 
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8. 
The present medical organizations tor a US infantryaivision and corps are 
given in Tables V & VI ~/ 


~ 
0 
H 
>< 


TABLE V 


DIVISION MEDICAL SERVICE 


1. Organic Medical Support 


trnit 
I T/OU 
Per Div 
MC 
DC 


egimental Medical Co 
8-7N 
3 
6 -- 
edical Battalion 
8-15N 
1 
12 18 
edica1 Detachment Division Arty 
6-10N 
1 
6 -- 
edical Detachment Div Eng Bn 
5-15N 
1 
1 -- 
edical Detachment Hy Tank Bn 
*17-35N-1: 
1 
1 -- 
edical Detachment Div Hq 
8-72 BN 
1 
1 -- 
edical Section Division Ha 
8-'llJJ 
1 
3 -- 


'A 


e 


11 
i 
ical 


·~· -- - 
Number 


T/O&.E 
Per Div 
MC 
DC 


~obile Army Surgical Hospital 
8-57l~.ff2 
1 
14 -- 
Evacuation Hospital _tSM) 
8-581 I 
1 
30 
1 


T_QTAL 
_44_ 
-~- 


MSC 
CH 


7 
-- 
15 
1 
1 -- 
1 
-- 
1 
-- 
-- 
-- 
1 -- 


MSC 
CH 


2 -- 
7 
1 


9 
l 
III. Total Organic and Non-Organic Medica~ Support 
MQ 
!2Q_ 
MSC 
9H_ 
~ 
Y!_(}_ 
~ 


86 
19 
49 
2 
54 
6 
1354 
- 


:X: 


ANC 
WO 
EM 
AGG 
-- 
-- 
199 212 
-- 
2 
293 341 
-- 
-- 
63 
70 
-- 
-- 
22 
24 
-- 
-- 
17 
19 
-- 
-- 
13 14 
-- 
-- 
1 
5 


ANC 
wo 
EY AGG 


12 1 
97 
126 
42 
3 
251 
335 


04 
4 
~4t:S 
4t)l 


. 


~ 
1570 
uv 
uv 
~ 8/ See FM 101-10 
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TABLE VI 


CORPS MEDICAL SERVICE 
I. Medical Service, Armored Division (1 per Corps) 
1 


Number 
Unit 
T/O&E Per Div 
MC 
DC 
MSC 


Medical Brt. Armored Division 
8-75N 
1 
16 
15 
16 
Medical Det, Armored Inf Bn 
7-25N 
4 
1 -- 
1 
Medical Det, Medium ·Tk Bn Armored Div 
17-25N 
3 
1 -- 
1 
Medical Det, Heavy Tk Bn, Armored Div 
17-35N 
1 
1 -- 
1 
Medical Det, Armored Div Arty 
6-160-lN 1 
6 -- 
1 
Medical Det, Recon Bn, Armored Div 
17-45N f 
1 
1 -- 
1 
Medical Det, AAA AW Bn, Armored Div 
44-75N 
1 
2 -- 
1 
Medical Det, Armored Engr Bn 
5-215N 
1 
1 -- 
1 
Medical Det, Ord Maint Bn, Armored Div 
9-65N 
1 
1 -- 
-- 
Medical Dett QM Bn, Armored Div 
l0-45N 
1 
1 -- 
-- 
Medical Sec , Hq, Armored Div 
17-lN 
1 
3 -- 
-- 
Medical Det Div Hq, Armored Div 
17-2 
1 
1 -- 
-- 
Medical Sect, Armored Combat Comd 
17-20-lN 3 
1 -- 
-- 


TOTAL 
43 
15 
28 


CH wo 


1 
2 
-- -- 
-- -- 
-- -- 
-- -- - 
-- -- 
-- -- 
-- -- 
-- -- 
-- -- 
-- 
1 
-- -- 
-- -- 


1 
3 


F.M 


407 


36 
19 
17 
55 
26 
13 
24 
7 6 
5 
6 1 


7·70 


AGG 


457 
38 
21 


. 19 
62 
28 
16 
26 
8 
7 
9 
7 2 


860 


1-3 > 
(") 
1-3 
H 
(") 
> 
t"" 


~ 
'"0 
t"" 
0 
~ 
~ 
1-3 


0 
"xj 
> 
1-3 
0 s:: 
H () 


~ 
> 
'1:1 


·~ 
02 


w 
~ 
..... 


TABLE VI (continued) 
II. Non-Organic Corps Medical Support 
tin addition to that supportiug infantry and armored divisions) 


Number 


Unit 
T/O&E Per Div 
MC 
DC 
MSC 
CH 
ANC 
WO 
EM 
AGG 


i 


'~ 
""0 
~ 
0 
H 
>< 


::X:: 


Evacuation Hospital (SM-400 Bed) 
4* 
30 
1 
7 
1 
42 
3 
251 335 
Hq & Hq Det, Bn, Separate " 
8-22R 
1 
1 -- 
5 -- 
-- 
1 
25 
Medical Clearing Co 
Separate 
8-28 
1 
7 
2 
1 
1 -- 
3 123 


Medica~ Collecting Co, Separate 
8-27 
1 
-- -- 
5 -- 
-- -- 
201 


Medical Ambulance Co, Separate 
8-317 
1 
-- -- 
4 
-- 
-- -- 
86 


TOTAL , 
38 
3 
22 
2 
42 
7 686 


*One Supporting each inf div; 1 extra per corps 


III. Total Corps Medical Support 


Unit 
MC 
DC 
MSC 
CH 
ANC 
wo 
EM 


3 Inf Divs (incl non-organic support) 
- 
258 
57 
147 6 
162 18 4062 


1 Armored Div 


~~ 


15 
28 
1 
-- 
3 
770 


Non-organic Corps Medical Support 
3 
22 
2 
42 
7 
686 


TOTAL* 
339 
75 197 9 
204 
28 
5518 


--·-- 
~ 
- 
-- 
- 
-- 
-··-- 
~--- 
* 
Including: 
(1) All medical support for 3 inf divs and 1 armored div. 
(2) Non-organic medical support for corps 
Not Including: 
(1) Organic medical detachments for corps units 


32 
137 
206 
90 
Boo 


AGG 


4710 


860 
800 


6370 


i 


1 ': 


TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


EFFECTS OF ATTACK ON FRIENDLY TROOPS 


9. 
A four-bomb attack on a corps with a concentration 
of about 500 men per square mile may be expected to produce 
about 22,000 serious casualties, of which half will be 
deaths and ~he other half incapacitating injuries which will 
remove the personnel from action for varying extended per- 
iods of time. 
Approximately one-third of the medical per-.. 


sonnel may be expected to be casualties, somewhat lower than 
for other troops because a greater percentage is in rear 
areas. 
Similarly, materiel damage will result in attrition 
of hospital facilities and ambulances. 
The over-all result 
may therefore be expected to reduce the available medical 
personnel to about 4,000 and the bed capacity to about 
1,500-2,000. 
These reduced facilities will be confront~d 


with approximately 11,000 surviving ·casualties, of whom 
about 3,500 will be severely injured and about ?,500 will be 
moderately injured. 
An additional 4,000 probably will re- 
quire only first aid treatment. It is quite obvious, there- 
fore, that medical facilities as high as corps level will be 
overtaxed. 
Within a few hours, however, evacuation to army 
will relieve the situation considerably. 


10. 
At division level, field medical installations are 


not to be regarded as bed capacity. 
The principal function 
of these units is to supply first aid and prepare casualties 
for evacuation. 
Any attempt to use these facilities as 
"beds" will interfere seriously, with their regular functions. 
Hence, the bed capacity given in paragraph 8 does not in- 
clude divisional medical installations. 


US MEDICAL SUPPLY PROBLEMS 


11. Medical supplies will probably not be available 
in sufficient quantities for the type of injury,prevalent 
as a result of atomic air bursts, namely, burns. 
Supplies 
at advance sections of field depots at corps headquarters 
are usually within 3-5 hours driving time of the front line, 
but here too the di~tribution of supplies in different 
categories is based on casualty distributions resulting 
from conventional weapons. 
Even at army depots, perhaps 24 
hours distant, while Class II supplies (bandages, etcetera) 
would be available in sufficient quantities, Class I supplies 
(ointments, etcetera) will be in short supply. 
While en- 
ough blood plasma for perhaps 500 casualties might be 
present .at the ~ront lines, storage facilities far whole 
blood would not be available. 
The results of whole blood 
and plasma delivery by air-drop have not yet been evaluated; 
considerable development work must'still be done on 
flexible-type containers (probably plastic) before reasonable 
success in air-drop delivery can be attained. 
Delivery of 
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APPENDIX H 
~ 
present containers by L-4 or L-5 aircraft or helicopters 
would limit single deliveries to about 50 pints. 


12. 
Under existing conditions, it would take 12-24 
hours eo deliver air-landed medical supplies to using units 
in Korea. 
Air-drop could reduce this time no more than 2-6 


hours largely because a great deal of time is lost in pre- 
paration for air-drop. 
However, delivery time would take 


onlY 2-3 hours if supply packages specially fitted for 
atomic warfare could be prepared in advance for air delivery 
and stored at such southern air bases as Ahsiya. 
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APPENDIX H 


INSTRUCTION AND SAFETY 
EQUIPMENT FOR FRIENDLY TROOPS 


1. 
In order to protect friendly troops from the effects 
of atomic weapons, it is necessary to establish an organi- 
zation specialized in radiological defense. 
Troops should 
be indoctrinated, and radiological monitors with detecting 
equipment should be trained. 


2. 
The organization and training of UN forces in Korea 
to the degree required for safety have not been accomplished. 
Although radiological officers have been appointed for all 
divisions, and FEC directives order appointment of other mem- 
bers and alternates, only two radiological defense officers 
have received adequate training. 
Phases I and II or the 
¢ 
atomic energy indoctrination course have been completed, and 


. ~~\Phase III has been completed in some commands. 
But the 


~ 
bulk of US forces in Korea have not been indoctrinated, and 


, 
there has been practically no 11 indoctrination 
11 of other UN 


-! 
forces. 


3. 
No training program has been provided for radio- 
logical officers, radiological non-commis'sioned officers, 
radiological monitors or repairmen, except that provided 
by SR 350-80-1. 


4. 
Estimates or materiel requirements based on the 
Department of the Army plan for radiological defense for UN 
forces in Korea are approximately 1,600 survey instruments 
and about 5,300 pocket dosimeters. 
Minimum requirements or 
survey instruments to provide one per chemical section and 
one per regiment, and one pocket dosimeter for each member 
of radiological survey teams would be 83 survey instruments 
and 528 pocket dosimeters for all UN forces. 


5. 
Stocks in the area are inadequate for the complete 


Department .or the Army plan. 
There are ·at present 44 Burvey 


instruments and 40 pocket dosimeters in FEC, of which ·2-o 
and 28 respgctively have been issued; the rest are in depots. 


~ 
6. 
The preceding estimates seem to be too large to 
implement quickly, and there is some question whether 
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1nsttuments of the caliber of these instruments are really 
required in the field except for ~adiological defense teams 
A rugged survey instrument with an accuracy of ±25 percent 
should suffice to detect danger areas and these instruments 


0 ouldt be produced at small cost and in large numbers in a 


~ery short time. 
Such instruments would obviate the nec- 
essity of maintenance. 
If they are inoperative, they can be 


diScarded. 


7. 
On the other hand, indoctrination of friendly troops 
to promote safety and prevent panic is mandatory. 
once 
policy decision has been reached by higher authority to use 
the atomic bomb, but Phase III indoctrination has not been 
completed, it is recommended that the following be done: 


a. All commanding officers from battalion level 
up should be briefed in the proper procedure to be followed 
for the protection of UN forces in the immediate vicinity 
of target. 
This briefing is to be accomplished by per- 
sonnel of the Joint Atomic Advisory Groups*in conjunction 
with regimental and divisional commanders and staffs, and 
should be completed not 1 a ter than five days after command 
decision has been reached. 
(A time of two weeks between 


command decision and employment is assumed.) 


b. 
Within four days of being themselves briefed, 
all battalion commanders, with the assistance of a member 
of the Joint Atomic Advisory Group, will instruct their 
company or battery commanders in the accepted procedure for 
the safety and protection of personnel and equipment. 
The 
company or battery commanders will then instruct and in- 
doctrinate their troops with regard_to the proper procedure 
and precautions which are to be followed for protection 
against the various effects of atomic weapons. 


'See Paragraphs 9-10, Appendix F 
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INTRODUCTION 


APPENDIX I 


COMPARISON WITH OTHER WEAPONS* 


1. 
The atomic bomb has never been employed in support 
of ground operations. 
This is a serious limitation on the 
reliability with which such use can be anticipated and in- 
creases the demand that all pertinent information be 
assembled to answer the question: 
What can atomic weapons 
do for ground operations that cannot be done by the other 
weapons available? 


2. 
Selection of appropriate weapons is usually com- 
plicated by what may be termed substitutive weapons. 
Most 
targets, depending upon the circumstances, can be destroyed 
by more tban one available weapon. 
Depending on· its loca- 
tion, a tank can be destroyed by tactical aircraft using 
napalm, rocket, bomb, machine gun; by opposing tanks; by 
mines; by artillery or mortar fire; or by infantry using 
bazookas or even satchel charges. 
Similarly, a few thousand 
troops in bivouac killed by one atomic explosion might be 
killed by many sorties of tactical aircraft. If one atomic 
explosion can produce 50 percent casualties on one division 
of infantry, the same result can presumably be achieved by 
~ 
assorted other weapons already available. 
The purpose 
or-this appendix will be: first, to establish bases of com- 
parison, and then, to compare substitutive weapons for 
attacking are·a targets. 


BASIS FOR COMPARISON 


3. 
The following criteria may be applied in attacking 
the problem of comparing area weapons: 


a. 
Area damage related to: 
·' 


(1) Accuracy of delivery. 
(2) Errors in determining position of target. 
(3) Target size. 


*Prepared by W. L. Whitson 
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b. 
Saturation effect of producing damage in 
minimum time. 


c. 
Tactics employed--is it desired; to take the 
offensive against numerically superior enemy forces; to 
hold a defensive line; or perhaps assure the capability to 
evacuate friendly forces in any contingency? 


d. 
Cost, including production as well as purely 
operational costs. 


4. 
Another criterion of critical importance which 
must enter into the command decision but which obviously 
may not be discussed in this paper is that of the availability 
of atomic weapons. 
The employment of the atomic bomb for 
strategic purposes against cities, factories, and industrial 
complexes is an important use which, because of a not un- 
limited stockpile, is competitive to at least some degree 
with the employment of atomic weapons in support of ground 
operations. 


Limitations of Current Capability 


5. 
In the present study, most of the emphasis has 
been placed on the tactical use of high atomic air bursts. 
It is pertinent to point up some of the limitations of 
current capabilities by listing some of the difficult targets 
for an air burst explosion. 


a. 
Armor. 
A tank, the vehicle itself, is a poor 
target for high air bursts. 
Reference to Figure 24, 
Appendix A, shows that only light damage is expected from 
250 yards to 2,200 yards from ground zero.* 
However, sin~e 


the top armor of a tank is thin, personnel inside receive a 
lethal dose of gamma radiation at nearly as great a ran&e as 
if they were in the open. 
Except in an area of about 1/4 
square mile, most tanks may be operative after an atomic ex- 
plosion and personnel may be capable of operating them pend- 
ing radiation sickness.** 


b. 
Command Post. 
A command post in a tent or 
building above ground has comparatively poor protection ex- 
cept against the thermal radiation from an atomic explosion. 
Owing to their importance, it is well to consider that 
underground command posts can with comparatively little ef- 
fort be made almost invulnerable to an air burst atomic ex- 
explosion. 
Thermal radiation is, of course, no problem; the 


*Except for tanks which may be .set .o.n .fire; see Appendix A, 
paragraph 99 


**See Appendix H, Table II 
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AJ:PENDIX I 
-top of the shelter can be reinforced so that the blast will 
not collapse it; andt by judicious design, shielding from 
gamma radiation can be made adequate except for a burst al- 
most directly overhead. 


c. 
Infantry in Trenches. 
From the c~sualty 


curves in Appendix A it is apparent that a slit trench af- 
fords fair protection for infantry. 
A deep slit trench 
is adequate protection except within about 2,500 yards from 
a 40-KT airburst, particularly if the infantryman is iP the 
trench at zero time and lies flat on the bottom. 


6. 
This relative invulnerabillyy of some common 
targets to an air burst is .discussed :t'or two reasons: 


a. 
To distinguish current capability from future 
capability for the purpose of present operations. 


b. 
To indicate that in the near future more ef- 
fective atomic weapons should and will be available for 
ground operations. 


WEAPONS SYSTEMS TO BE COMPARED 


?. 
The following weapons are to be compared: 


a. 
Medium bombers (strategic air). 


b. 
Tactical air. 


c. 
Infantry-artillery-~rmor team. 


8. 
a. 
Tactical atomic bombing is functionally similar 
to B-29 bombing, particularly carpet bombing. 
In effective- 
ness, atomic bombing is more likely to compare with the 
current operations of tactical aircraft and the infantry- 
artillery-armor team. , 


b. 
However, there is an important advantage in 
the use of the atomic bomb in that, since the number of 
sorties to cover a given area is V6ry much less than for 
conventional bombing by B-29 or tactical aircraft, the total 
time, particularly the time during which the action at the 
target takes place, is less. 
This is important for targets 
which last only a short time and for targets which can 
speedily take protective measures even i~ foTewarned only a 
few minutes. 
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COMPARISON WITH CONVENTIONAL BOMBING BY B-29 


Interdiction 


9. 
Much of the effort by B-29 aircraft has been to 
bomb centers and routes of.supply. 
In the next section of 
this appendix the capabilities of atomic bombs for inter- 
diction operations will be discussed in connection with the 
use of tactical aircraft for this purpose. 


Close Support 


10. 
Two carpet bombing missions have been accomplished 
in Korea so far~ If the effectiveness of these operations 
is questioned, it is on th~ following bases: 


a. 
The maximum effort which can be made with the 


three groups of B-29 aircraft available in the theater. 


b. 
The area to be bombed--the first target was 


20-30 sq mi in area, the second approximately 2 sq mi. 


:1 
c. 
The adequacy of intelligence information to 


') 


define the target for the time during_which it is to be 
bombed. 


11. 
In Annex 1 of this Appendix the required concentra- 
tions of the various types of ammunition to produce a cer- 
tain easualty rate are computed. 
Table I is a summary of the 
requirements. 
The information given is the pasis of a simple 
analysis to show under what circumstances the atomic bomb 
should be used by B-29 aircraft instead of conventional 
bombs.** 


12. 
Some estimate of the effect of producing casualties 
is necessary. 
It will be assumed here that 30 percent 
casualties produced in a random manner in any organized unit 
on the ground will be decisive. 
Tha~ is, 30 percent casualties 
* January l951. 


** It will be noted that in Table I, only a 500-pound GP 


bomb with a VT fuze is considered for comparison with the 
atomic bomb. 
Actually, under some circumstances, as noted 
in Annex 1, a 500-pound fragmentation cluster is better. 
However, since it operates with an instantaneous fuze, the 
fragmentation cluster is not effective against personnel 
even in a very shallow foxhole, and as a result almost all 
casualties are produced against personnel in the open. 
In 
a carpet bombing attack most personnel will have time to 
get into a foxhole or to find a slight depression in the 
ground which offers good protection. 
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to the enemy will be decisive in allowing friendly forces to 
take the offensive or to maintain an adequate defense. Further 
30 percent casualties to forces held in reserve would necessi- ' 
tate regrouping and reorganizing and, hence, is also considered 
decisive. 


13. 
There are .three groups of B-29 aircraft composing 
the FEAF Bomber Command now available in the Far East 
~and. On maximum effort basis, perhaps 70 aircraft can 
operate one sortie each on alternate days. 
A sustained ef- 
fort would reduce the number of sorties per day considerably • 
Table I gives the maximum effort of this force of B-29 air- 
craft in dropping HE bombs, which may be s~rized by the 
following: 


a. 
A total of 70 B-29 aircraft can bomb a target 
area of about 4 square miles in one day, and in so doing 
produce 30 percent casualties on personnel half of whom are 
prone in the open and half of whom are in shallow trenches. 


b. 
A total of 70 B-29 aircraft can bomb at-the 


rate of about 2 square miles per day as maximum sustained 
effort in producing the above effect. 


c. 
This effort may be utilized to hit as many 
separated targets as required; i.e., only the total area is 
involved. 


d. 
One to two targets per day, 1 square mile 
each in area, is maximum sustained effort. 


e. 
One target of 3 to 4 square miles may be at- 
tacked on a single day. 


14. 
In contrast, if the atomic bomb is used and a 
capability of dropping 10 bombs per day is assumed, the 
following is the capability: 


a. 
A total of 10 B-29 aircraft can bomb a maxi- 
mum target area of more than 160 square miles per day 
producing more than 40 percent, casualties under. the condi- 
tions assumed. 


.b. 
As a sustained errort 10 targets o~ 1 to 15 
square miles in area may be attacked per day. 
' 


) 


15. 
If we apply the criterfon ·of 30 percent casualties, ) 
current B-29 capabilities in the Far East Command with res- 
pect to conventional bombs, and an assumed capability to 
drop 10 atomic bombs per day, the following is concluded: 


VJ 
\.11. 
1\) 


- 


Target 
Area 


1 sq mi 


4 sq mi 


16 sq mi 


~!·; 
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TABU I 


COMPARISON OF REQUIREMENTS FOR VARIOUS TYPES 
OF MUNITIONS FOR AREA BOMBING OF PERSONNEL* 


Percent 
Personnel 
Ammunition 
Casualties 
Ammunition 


A-bomb 
100 
1 


500-lb GP 
30 
752 
with VT 
fuze 


A-bomb 
99 
1 


500-lb GP 
30 
3,010 


with VT 
fuze 
- 


A-bomb 
53 
1 


500-lb GP 
30 
12,020 


with VT fuze 


- 


Tons 
-- 


188 


-- 


752 


-- 


3,010 


sorties 


1 B-29 


19 B-29 


376 F-51 
or 


F-80 


1 B-29 


75 B-29 


1,480 F-51 
or 


F-80 


1 B-29 


300 13-29 


5, 920 Jr-51 


or 


F-80 


;t> 
0 
1-3 
H 
0 > 
t"4 


~ 
t"4 
0 


1-3 


0 
~ 
> 
1-3 


~casualties caused by atomic bombing are for a 40-KT bomb, air burst at 3,000-3,500 H . jg 
feet~ bn a day when the limit of visibility is 12 miles, and it is specified that 
0 
50 pf.lrt:ent of the personnel are exposed in the open (vulnerability Class A) and 50 ·~ 
percent in slit trenches (vulnerability Class B). 
Casualties due to fragments 
~ 


from a 500-lb GP bomb specify that 50 percent of the personnel are prone in tbe 
open a~d 50 percent in deep slit trenches. 
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Bombing 
Target 
Error 


Area 
(Yards) 


1 sq mi 
0 


1 sq mi 
1,000 


1 sq mi 
1,000 


1 sq mi 
1,000 


4 sq mi 
0 


4 sq mi 
0 


4 sq mi 
1,000 


4 sq mi 
1,000 


~6 sq mi 
0 


D.-5 sq mi 
0 


llb sq mi 
1,000 


!15 ·sq mi 
1,000 


TABLE II 


EFFECT OF A-BOMBING 
ERROR ON CASUALTIES 


Personnel Distributions 
t in 
All 
Foxholes, 
All in 
Exposed 


~ Exposed 
Foxholes 
In Open 


in Open 


X 
X 
X 


X 
-- 
-- 


-- 
-- 
X 


-- 
X 
-- 


X 
-- 
-- 
-- 
X 
-- 


X 
-- 
-- 
-- 
X 
-- 


X 
-- 
-- 
-- 
X 
-,.. 


X 
-- 
-- 
-- 
X 
-- 


f~~-ce.-.T 
casual- 


ties* 


100 


99 


100 


98 


99 


98 


90 


83 


53 


43 


50 


43 


*40-KT bomb, 3,500 feet height of burst, 12 mile limit or 
visibility. 
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I. 
1ACTICAL EMPLOYMENT OF ATOMIC WEAPONS - 
a. 
Conventional bombs may be employed for any 
number of targets totalling on the average not more than 1 
to 2 square miles per day. 


b. 
In any situation in which it ig required to 
bomb one or more targets totalling more. than 3 to 4 square 
miles on any day conventional bombs may not be efficiently 
employed. 


c. 
A target up to 16 square miles in area may be 
attacked with a single A-bomb. 


d. 
Maximum capability of atomic bombing compared 
with carpet bombing is 40 to 50 times as much area, and 5 
to 6 times as many targets per day of 1 square mile or more 
in area. 


Effect of Bombing Errors 


16. 
a. 
B-29 bombing in Korea has so far given an 
estimated CPE of 150 yards at altitudes of approximately 
10,000 feet. 
Carpet bombing done under these circumstances 
should be very effective. 


b. 
The same is true for dropping atomic bombs 
from an altitude of approximately 20,000 feet. 
At this 
altitude the expected bombing error for visual bombing is 
300 to 500 yards CPE. 
Table II shows the effect of an error 
of 1000 yards in bombing on the percent casualties produced. 
It should be observed that for the largest target considered, 
16 square miles, the average percent casualties within the 
area do not drop to 30 percent. 


Effect of Dispersal or Movement of the Target 


1?. 
Table III is introduced to show that the effect 
of the target moving 2,000 yards is more serious, particularly 
when all personnel are in foxholes. 


18. 
With the assistance of Tables II and III some im- 
portant observations can be made relative to the problem of 
intelligence. 


a. 
Assume that during the time between a decision 
to carpet bomb an area of 1 square mile and the actual bomb- 
ing of the target the personnel move as a group a distance 
of 1 mile. 
The result is zero casualties from conventional 
bombs. 
- 


b. 
Assume next that the target becomes dispersed 
so that it covers five times the area by the time the carpet 
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TABLE III 


EFFECT OF MOVEMENT OF TARGET 


i in 
Movement 
Foxholes, 
All Ex- 
Percent 
Target 
of Targets i Exposed 
All in 
posed 
casual- 


Area 
(Yards) 
in Open 
Foxholes in Open 
ties* 


1 sq mi 
0 
X 
X 
X 
100 


1 sq mi 
2,000 
X 
-- 
-- 
80 


1 sq mi 
2,000 
-- 
-- 
X 
90 


1 sq mi 
2,000 
-- 
X 
-- 
70 


4 sq mi 
0 
X 
-- 
-- 
99 


4 aq mi 
0 
-- 
X 
-- 
98 


4 sq mi 
2,000 
X 
-- 
-- 
70 


4 sq mi 
2,000 
-- 
X 
-- 
59 


16 aq mi 
0 
X 
-- 
-- 
53 


15 sq mi 
0 
-- 
X 
-- 
43 


15 sq mi 
2,000 
X 
-- 
-- 
45 


' 
15 s q mi 
2,000 
-- 
X 
-- 
34 


*40-KT bomb, 3,500 feet height of burst, 12 mile limit of 
visibility. 
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bombing is done. 
The result is 1/5 as many casualties or, 
in the situations assumed in Table I, 6 percent casualties • 


c. 
Now compare these results with atomic bomb- 
ing. 
Tables II and III show that the reduction in 
casualties is not very important except for one or two 
oases (total c.asualties remain more than 30 percent) for 
either a movement of the target as a whole or its being 
dispersed to ocoupy·more area. 
This is true until the 
area of the target exceeds 16 square miles. For example, 
suppose intelligence has spotted a target 1 square mile in 
area and that when the atomic bomb is actually dropped, 
the personnel composing the target have dispersed to occupy 
16 s§uare miles and the center of the group has shifted 
2,00 
yards. 
Even so, 45 percent casualties will result 
for men half of whom are in foxholes and the other half ex- 
posed in the open. 


d. 
It is concluded that for targets up to 16 
square miles in area the intelligence problem of pinpoint- 
ing the target and the problem of target movement before 
operations are both much less severe when the atomic bomb 
is employed. 


Saturation Effect of Maximizing Firepower 


19. 
When the rate of damage to an operation exceeds 
the rate at which repairs can be accomplished, a trend is 
produced which if allowed to continue must result in 
failure of the operation. Saturation types of attack are 
designed to push the operation to the "breaking point" even 
before ordinary facilities for repair can be brought to 
bear, thus causing the failure of the operation in minimum 


tim~ and with minimum effort. 
This principle is well 


established in the use of artillery preliminary to an of- 
fensive infantry attack by friendly forces or to break up 
an enemy offensive. 
· 


20. 
a. It is desired to apply this same principle in 
order to contrast carpet bombing with atomic bombing. It 
is considered that many times in line actions one point in 
the line can be singled out because of its importance in 
the operation, and, if this is so and the area involved is 
not too large, a carpet bombing attack is indicated. 
If 
the particulax position in the line is cxitical and the 
attack is successful, the result may be decisive. 
~he 


build-up and recognition of such points in line action'is 
problema tical. 


b. 
Contrast with the foregoing the possibility of 
applying such attacks simultaneously at many points along 
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a line. For example, suppose a perimet~r is 50 miles in 
length and that there is the capability of dropping ten 
atomic bombs spaced at five minute intervals. 
These ten 


atomic bombs would produce a point to point av~rage of 40 
percent casualties to a distance of 4 miles behind the 
lines and, if dropped at the right time, would be decisive 
in allowing expansion of the perimeter or in protecting it 
against an enemy offensive.* Actual experience with atomio 
bombing is the prerequisite to success in the design of 
such operations. It must be evident, howeve~ that atomic 
bombs, in their ability to produce casualties simultaneously 
over very large areas, are good weapons for saturation 
operations of this type and vastly superior to the carpet 
bambi ng of a much more r·estric ted area. 


Qost of Production and Operation~ 


21. 
In the Korean campaign, with the opposition o~ 
Chinese Communist forces greatly superior in numbers, the 
cost of operations is probably of relatively little im- 
portance. However! a demonstration that for area targets, 
atomic bombing is ass costly than carpet bombing will lend 
emphasis in the right direction. 
22. a. At the end of the last war it was estimated 
that the combined maintenance, production, training, and 
operating cost of heavy bombardment by aircraft was $29,000 
per ton of bombs. 
A more recent estimate which allows 
principally for the difference 1n the value of the dollar is 
$70 000 per ton of bombs. It will be assumed here that the 
combined cost in Korea is $50 000 per ton of bombs. 
Figures 


1 and 2 show the relative cost of A-bombing and conventional 
bombing for various areas of targets • 


b. The most economical situation from the point 
of view of conventional bombing has been set forth in 
Annex 1. A total ot lot B-29 aircraft carrying 105 tons o~ 
clustered fragmentation bombs are required to produce 30. 
percent casualties to personnel halt in trenches and halt 
in the open in an area of 1 square mile, and the tot.,1 
combined cost ie $J~700,ooo. 


23. 
The cost of production of one atomic bomb will be 


assumed to be $2,000,000 as compared with $2,000 per ton 
for HE bombs. 
One B-29 sortie delivering 10 tons of bombs 


costs $500,0004 
~he DDBt o~ tbe 40 HE bombs usually carried 
is $80,000 and will be neglected in comparison with the 
cost of an A-bomb. 
Therefore, the cost of one sortie carry- 
ing one atomic bomb is $.2,500,000.- ·If the B-29 actually 


*See Annex 3, Appendix B for an analysis of perimeter 
defense. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS 


carrying the atomic bomb is escorted by several other B-29'a 
not carrying a payload, the operational cost goes up 
correspondingly. 


24. 
The cost of producing personnel casualties by 
area artillery fires is computed in Annex 2 of this ap- 
pendix. 
For the case of personnel half in the open and 
half in shallow trenches, the cost for 105-mm howitzers is 
$1,000,000 to fire 9,250 projectiles (about 150 tons) by 
6-7 battalions over a period of one hour. 
A further con- 
sideration of area shelling by artillery is given in para- 
graph 35. 


25. 
Figures 1 and 2 include the case where one B-29 
carrying an atomic bomb is escorted by 9 others with no 
payload. 
The number of escort aircraft selected is pure 
assumption and has no bearing on known operational planning. 


26. 
The relative costs involving areas 4 square miles 
or less is given in Figure 1 and in Figure 2 for larger 
areas. 
Several conclusions can be obtained: 


a. 
A target of 1 square mile or less in area can 
be attacked with significantly less cost by an atomic bomb 
only if there are few B-89 escort aircraft. 


b. 
A single target much larger than 1 square 
mile in area can be attacked by an atomic bomb with much 
less cost than conventional bombing. 


c. 
Targets averaging 4 squar~ miles in area can 
be attacked by atomic bombs for less cost by a factor of 4 
if escorted and a factor of 7 if unescorted. 


d. 
Targets averaging 16 square miles in area can 
be attacked by atomic bombs for less cost by a factor of 12 
than the least expensive conventional bombing if escorted 
and a factor of 40 if unescorted. 


e. 
For targets averaging 4 square miles, atomic 
bombing is nearly twice as expensive as artillery-' for a 9 
B-29 escort and 2/3 as expensive with no escort. 


f. 
Targets averaging 16 square miles are attacked 
by atomic bombs for less cost by a factor of 12 than by the 
least expensiv-e· conventional bombing ii' the bomber is 
escorted, and by a factor of 40 if it is unescorted. 


g. 
For targets averaging 16 square miles atomic 
bombing is less expensive by a f~ctor of 2 than artillery 
when the bomber is escorted and a factor of 8 when it is 
-unescorted. 
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.APPENDIX I 
-Interdiction 


2?. 
For the most part, the military targets in rear 
areas which are important to logistics are either line 
targets--railroads, highways--or small area targets of less 
than one square mile. 
Because of their nature, and because 
they are numerous, such targets have not in general been 
considered suitable targets for atomic bombs. 
If atomic 
bombs are stoc!,cpile·s for tactical use, there will no doubt 
be targets which because of unusual size or importance would 
be considered suitabl~. Troop concentrations, either in 
bivouac or moving up to the front, if numbering several 
thousand and concentrated in an area less than 4 miles 
square, would certainly be a good atomic target. 
If the 
troops could be seen or were quartered in known buildings, 
they might be attacked by the weapons now available to 
tactical air. 
However, if they cannot be seen and it is 
merely known they are in a relatively large area, tactical 
!ircraft cannot destroy them with conventional we~o~. 


28. 
If suitable concentrations of men and equipment 
are to be found in rear areas, it is pointed out that as 
soon as atomic attacks are made on them, appropriate de- 
fensive measures would be taken. 
The appropriate defense 
against atomic bombs in the rear area is dispersal. It may 
not be necessar 
to concentrate men and e uipment in rear 
an ex en 
a 
ey 
ecome su 
a 
e 


Close Support 


29. 
In contrast with the rear areas, it is necessary 
to concentrate men and equipment in the forwaro-areas and 
in the front line. 
When these concentrations can be seen 
from the air, they are bona fide targets for tactical air. 


30. 
Area Targets. 
The weapons of tactical aircraft 
are design~d for del very on specifi~ targets with best 
possible accuracy. 
Rockets, napalm, bombs, machine guns, 
are all designed to be aimed at targets that can be identi- 
fied from the air. 
In some instances, of course, the target 
itself is not seen--as a tank hiding in a haystack or driven 
ins1 de a house. 


31. 
Consider the problem of· concentrations of troops 
and equipment known to be in a restricted area but not 
identifiable from the air as a target. 
That it is not 
feasible to use tactical aircraft for area bombing is ap- 
parent in Table I of this Appendix in which it is noted that, 
carrying two 500-lb GP bombs with VT fuzes, 3?6 sorties of 
F-51 or F-80 aircraft are required to carry the ?52 bombs 
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necessary ~o cover a target one square mile in area. 
The 
tactical aircraft available to FEC could a.ttack about one 
such target a day. 
The same arguments apply here as are 
set down in the preceding section where carpet bombing is 
compared with atomic bombing to determine capabilities of 
destroying targets of various sizes. It is instructive to 
note that a personnel target of optimum size for an atomic 
bomb (4 mile~ square) would require nearly 6,000 sorties of 
tactical air to produce equivalent effect by area bombing. 


COMPARISON WITH INFANTRY-ARTILLERY-ARMOR 


32. 
a •. It is difficult to compare the destruction 
caused by an atomic bomb with the combined fire power of 
infantry, artillery, and armor. 
The atomic bomb over- 
kills a considerable fraction of the area. 
Infantry, ar- 
tillery and armor aim for the most part at specific small 
targets. 


b. 
So far as the war in Korea is concerned, the 
problem is one of supplementing existing forces. 
Presumably 
the atomic bomb is capable of counter-balancing a numerical 
superiority of forces in the field. 
This can be accomplished, 
however, only when the enemy can be forced to concentrate. 
When the enemy cannot be forced to concentrate, the only 
utility of an atomic weapon would be for chance targets of 
opportunity set up carelessly or unavoidably by the enemy. 


33. 
Nor is it advantageous from all points of view to 
use the atomic bomb for all area targets. 
Cost is an ex- 
ample. 
The cost of area fire by artillery is treated in 
Annex 2 of this appendix. 
A comparison with other weapons 
is shown in Figures 1 and 2 and artillery is highly com- 
petitive with the other weapons. 
It is only when the area 
of individual targets exceeds 3 square miles that atomic 
bombing becomes less expensive than artillery. 


34. 
However, oertain qualifications must necessarily 
be applied to area artillery fire: 
range, mobility and 
timing. 
For example, if a target 1 square mile in area is 
within 6,000 yards (the maximum range considered in Annex 2 
with TSQ fuze; use of the VT fuze would allow extension of 
maximum range to 12,000 yards) of the three battalions of 
105-mm howitzers belonging to a particular division, the 
area could be shelled in a little more than two hours produc- 
ing 30 peT cent casualties on ·J>eT sonnel half in the own and 
half in shallow foxholes. 
The following observations are 


pertinent: 


a. 
If the target were beyond range, mobility 
would be a factor. 
In particular, if the target were beyond 


:_ 
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105-mm range or the forward positions of friendly infantry, 
an a!r attack would be necessary. 


b. 
If the target were beyond range and if in the 


time necessary to displace artillery forward, the target 
would be gone, alternate means of attack such as air would 
be considered. 


c. 
could protect 
quired above, 
portent. 


If the target could move without detection or 
itself during the 2 hour period of firing re- 
the problem of rate of fire would become im- 


35. 
The 54 105-mm. pieces composing the three battalions 
could fire at the rate of 72 rounds per minute covering 
300,000 square feet (a circle approximately 100 yards in 
diameter). 
Utilizing all possible firepower of appropriate 
range (including other calibers) in the same division, or 
adjoining divisions or corps, it would be impossible to de- 
crease the above time by more than a factor of 10. 
So the 
minimum time to cover a 100-yard diameter circle is six 
seconds and to cover one square mile would require at least 
twelve minutes. 
Compare this with the time required to do 
the corresponding job with 500-lb GP bombs carried by 19 
B-29 aircraft (Table I, preceding). Flying at a ground 
speed of 250 mph a B-29 flies one mile in 14 seconds. 
If 
the aircraft dropped simultaneously, the time, from first 
to last explosion on the ground, would be less than 20 
seconds. 
In Table IV bombardment by B-29 and by massed 
artillery fire are contrasted with the instantaneous effect 
of the atomic bomb. 


TABLE IV 


TIME REQ,UIRED TO COVER A TARGET OF ONE S ~UARE ~HLE, TROOPS 
50 PEHCENT IN OPEN AND 50 PERCENT.IN SHALLOW FOXHOLES 


~ethod 
Effort 
Time Required 
casualty 


jA_QQroxima te) 
Rate 


lA bomb 
1 B-29 aircraft 
3 seconds* 
100% 
500-lb GP 
Bomb 
19 B-29 aircraft 
20 seconds 
30% 


105-mm 
Shell 
54 105-mm howitzers 
12 minutes 
30% 


*Time required for blast wave to travel its first mile. 
Also, substantially all the thermal radiation is emitted 
in 3 seconds. 
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36. 
If a line is established and the enemy is forced 
to concentrate to attack, destruction from atomic bomb ex- 
plosions could be decisive. 
The method of ground forces et 


the present time is to hack at the enemy in a piecemeal 
fashion. 
By contrast, an atomic explosion is capable of 


neutralizing in one blast a military unit as large as a 
division. 
Such a simplification of the problem of ground 
tactics will no doubt be extremely helpful if and when 
numerous atomic weapons are used in support of ground forces. 
It is, of course, dangerous to do more than speculate about 
the literal effect of atomic weapons on ground tactics. 


CONCLUSICNS 


37. 
To summarize the comparison of atomic bombing 
with other weapons: 


a. 
The necessity for employing the atomic bomb 
depends on the plan of attack and comparison of its 
effectiveness with other weapons depends on that plan. 


b. 
If friendly and enemy forces are approximately 
equal, the employment of the atomic bomb will be decisive. 
Against numerically superior forces the effectiveness will 
depend on the specific superiority and the number of bombs 
employed. 


c. 
As a weapon for area, the atomic bomb is far 
more effective than carpet bombing for corresponding effort. 
The possible area coverage from maximum effort with atomic 
bombs exceeds by far that possible by carpet bombing. 


d. 
Atomic bombing is complementary to tactical 
air, particularly for bombing air targets on the ground 
which, even though their approximate location is known, 
cannot be seen from the air. 


e. 
Atomic bombing can be complementary to the 
infantry-artillery-armor forces, and therefore may counter- 
balance a numerical deficiency in these forces. 
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APPENDIX I, ANNEX 1: 


ATTACKS ON TROOPS WITH B-29 AIRCRAFT* 


FORCE ESTIMATES 


1. a. 
Table I contains force estimates for the use 
of the B-29 aircraft in carpet bombing against troops in 
various dispositions. 
The data are based on the achieve- 
ment of 30 percent casualties over an area of one square 
mile • 


b. 
The dimensions of the bombed area are based on 
the assumption that the individual aircraft will drop all 
bombs in train in one pass. 
If the target shape is not 
compatible with the dimensions given, it is possible either 
to vary the tactics and have the aircraft make more than 
one pass, or to vary the intervalometer setting. 
Either 
method will result in less uniform bomb distributions and 
somewhat reduce the over-all effectiveness. 


c. 
Care must be taken in scaling to larger areas 
owing to the increased difficulty of maintaining coordina- 
tion between aircraft groups. 


VffiAPONS EFFECTIVENESS 


~asic EguC!~i£E. 


2. 
The effectiveness of the weapons is based on 
weapons data presented in Chapter 19 of Vol. 1, Div. 2, 
NSRD Report Effects of Impact and Explosion. 
The measure 
of effectiveness is· the mean area of ef?ectiveness (MAE) 
for incapacitation of personnel. 
The 1ffiE's listed in Table 
II are taken from Chart 19 of the report cited above. 
The 
MAE's listed in Table III were taken as representative and 
the calculations in this report based upon them. 
The fuzes 
in all cases will be assumed to operate effectively 85 per- 
cent of the time. 


3. 
a. 
The calculations are based on the equation: 


-0 .85MD ~ 
F m 1 - e 


*Prepared by Lloyd D. Yates 


in which 
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F : rractivn of casualties in a homogeneous 
population, 
M =mean area of effectiveness*, 
D- number of bombs/(bomued area), with area 
expressed in the same dimension as in M. 


This equation, in effect, accounts for the overlapping or 
bombs under conditions of random distribution. 
If the 
flight spacing and intervalometer settings are accurate and 
the ballistic dispersion is small, the actual fraction of 
casualties may be increased by a small amount. 


b. 
This equation may be applied directly for 
troops in deep trenches, troops in shallow trenches, and 
troops in the open in a prone position with consideration 
of the appropriate weapon. 


The 500-lb GP Bomb with VT Fuze 


4. 
a. 
When a fraction of the troops are in the cpen 
and the remainder in trenches, a suitable equation may be 
derived as follows. 
Consider the effectiveness of 500-lb 
GP bombs with VT fuzing: 


fa = 1 - 
e-0.85MaD 


fb : 1 - e-0.85MbD 


in which 


366 


fa, -- 


Ma = 
fb -- 


Mb = 


fractions of casualties among troops in 
the open, 
MAE of the 500-lb GP bomb with VT fuze 
against troops in the open, 
fraction of casualties among troops in 
shallow trenches, 
MAE of the 500-lb GP bomb with VT fuze 
against troops in shallow trenches. 


b. 
Now if 


a 
= fraction of troops in the open, 
b 
- fraction o~ troops in shallow tTenches, 


c 
- fraction of casualties of total troops, 


/ 
*The number 0.85 is based on the assumption that only 85 
percent of the fuzes will operate effectively. 
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then 
afa +bfb = o. 


o. 
Noting that 


a+ b = 1. 00, 


and makL:g the proper substitutions, we arrive' at: 


-0. 85Ma D 
l 
-0. 85MbD • . . . . • • {1 ) ,.. 


1-o = e 
+ ~ 
e 
a 
a 


In using equation (1) note that when given a, c, Ma, and 
Mb, one may solve for D by trial and error. 


d. 
If MS and Mb are in square feet, the 


Number of bombs/square mile = 28xlo6n , 


and with 40 of the 500-lb GP bombs per plane, 


Number of planes/square mile = 28xlo6n • (2) 


40 


The 500-lb Fragmentation Cluster Bomb 


5. 
a. 
The fragmentation cluster which is efrective 
only against the troops in the open may be used to produce 
a higher casualty rate among the troops in the open and thus 
achieve the desired over-all casualty rate if the fraction 
of troops in the open exceeds the desired over-all casualty 
fraction. 
The actual force requirements may be determined as 
follows: 


in which 


ta - 1 - e-0.85MtD, 


rb = o, 


Mf = MAE of the 500-lb fragmentation cluster 
against troops in the open. 


and 


<J+- \''~' 


AAT, 
;~:,.J \'',,,;;:-;;i;;/i," A 
; "'"''+ 


b. 
Hence 


Ln (1-.2.) 


D = 
a 
-0.85Mf 


1-.£ , 
a 
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c. 
Therefore, with fragmentation clusters the 


No. of bombs/square mile = 28xl06 Ln (1 - i) 


-o.85Mf 


and with 32 of the 500-lb fragmentation clusters per B-29 
bomber the 


No. of planes/square mile = 28xl06 Ln (1-i) 


-o. e5Mf { 32) ••• ( 3) 


Selection of Munition. 


6. 
a. 
Now if equations (2) and (3) are equated and 
solved for D, the result may be substituted in equation (1) 
and a final equation obtained showing the conditions under 
which the number of planes required is the same when either 
500-lb fragmentation clusters or 500-lb GP bombs with VT 
fuzes are carried. 
The equa·tion resulting from these opera- 
tions is: 


b. 
A plot of equation (4) is shown in Figure 1. 
When the percent of troops in the open is assu.1Il9d and the 
desired over-all casualty rate given, this curve shows which 
munition will require the smallest number of planes. 
As an 
example, if 30 percent casualties are desired, the 500- 
pound GP bomb with VT fuzing requires the least number of 
planes when less than 35 percent of the troops are in the 
open and conversely the use of fragmentation cluster will re- 
sult in smaller force requirements if more than 35 percent 
of the troops are exposed. 
The figures given in Table I, 
it will be remarked, bear this out. 


7. 
Curves of the type presented in Figure 2 may now be 
readily obtained. 
The breakeven point having been determined 
from Figure 1, equations (2) and (3) may be applied and the 
minimum number of B-29's to produce a certain casualty·rate 
may be plotted as a function of the percent of troops in the 
open. 


8. 
The use of the ~nstantaneous nose fuze has not been 
considered except for the situation in which all the troops 
are exposed in the open, when the fragmentation cluster is 
much more effective. 
The 500-pound GP bomb with the in- 
stantaneous nose fuze has approximately the same MAE against 
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FIG. I 


PERCENT OF TROOPS IN OPEN (remainder in shallow trenches) 
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PERCENT OF TROOPS IN OPEN{ remainder in shallow trenches) 
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troops in the open as the 500-pound nP bomb with VT fuze, 
but.the effectiveness drops off virtually to zero when the 
troops have the protection of a trench. 


Other Considerations 


9. 
There are several other factors that have not been 
included in the analysis and which may influence the 
planning of operations. 


10. The fragmentation cluster is not popular with crews 
because it is a more dangerous ammunition to handle and 
carry than general purpose bombs. 
If the mission is diverted 
after take-off owing to weather or changes in intelligence 
information, the fragmentation cluster will have little value 
against other targets. 
The effectiveness of this ammunition 
falls off rapidly when the bomb is dropped from altitudes 
greater than 10,000 feet, and thus an operational limitation 
is imposed on the B-29. 
This factor can become serious if 
heavy AA fire or interception is encountered. 


11. a. 
There exists some doubt that the VT fuze 
operability will attain the value of 0.85 as assumed. 


b. 
If a bomb with VT fuze is to be dropped from 
above 10,000 feet, an arming delay must be employed to pre- 
vent an excessive number of "earlies. n 
A standard tail fuze 
is employed to cause detonation on impact in the event that 
the arming delay or the fuze itself does not function. 


c. 
The VT-fuzed bomb cannot be dropped through an 
undercast or broken clouds unless the arming delay is set 
to prevent arming until the bomb is clear of the clouds. 


d. 
In the event of diversion to other targets after 
take-off, thearming wire must be cut or the arming delay must 
be employed to prevent arming of the VT fuze and so render 
the ammunition effective against other targets. 


e. 
The VT fuze will change the ballistic character- 
istics of bombs somewhat, particularly when dropped from 
above 10,000 feet. 
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Target Type 


Troops, Deep 
Trenches 


Troops, 


No. of 
B-29'S 


59 


Shallow Trenchts 36.8 


Troops, 111 Open 
& Prone 
I 11.8 


Troops~ -ii1 ~Open 
& Prone 
I 
4.1 


Troops, 50% in 
Open, 50% in 
Shall ow T1'enche 


Troops, 50% in 
Open, 50% Shal- 
low Trenches I 


10.5 


18.8 


TABLE I 


FORCE ESTil\: jTES FOR CARPET BOMBING 


(for achieving 30 percent casualties) 


Type of Bombs 


500-1 b GP-VT 


500-1 b GP-YT 


500-1 b GP-VT 
or Inst Jfuze 


500-lb .trag 
Cluster 


500-1 b Frag 
Cluster 


50C-lb GP-VT 


No. of 
Bombs 


2360 


1470 


471 


131 


337 


752 


Intervalo.meter 
Setting 


109 ft 


138 ft 


243 ft 


460 ft 


289 ft 


179 ft 


* 
See foo~note next page. 


Dimensions of 
Bomb Area* 


6430x4350 ft 2 


5100x5500 ft 2 


2870x9710 ft 2 


1-3 
~ 
(") 
1-3 
H 
(") 
~ 
t:-4 


~ 
'"U 
~ 


1890xl4,800 ft 2! ~~ 
z 


3030x9250 ft 2 


)620x7700 ft 2 


...=] 


0 
"'S1 


::X: 
~ 
0 ;s. 
H 
(") 


::!· 
tri 
.... 
'"(: 
r) 
z 
OJ 


VJ 
.....;] 
VJ 


i~w Trench·~~--~ 18.8 
50G-lb oP-VT 
752 
179 ft 
j 3620x7700 n 
2 
I~ 


• 
See footnote next page. 
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Target Type 


Troops, 40% in 
Open, 60% in 


No. of 
B-29's 


Shallow Trenche~ 15.9 


Troops, 40% in 
Open, 60% Shal- 
low frenches 
I 21.2 


Troops, .35% in 
Open, 65% Shal- 
low 'l'renches 
I 22 • .3 


Troops, 35% in 
Open, 65% Shal- 
low 'l'renches 
\ 22.5 


Troops, 32% in 
Open 
68% Shal- 


low 1renches 
I 31.6 


Troops, .32% in 
Open, 68% Shal- 
low frenches 
I 23.2 


TABLE I (continued} 


Type of Bombs 


500-1 b Frag 
Cluster 


500..;.lb GP-VT 


500-lb Frag 
Cluster 


500-lb GP-VT 


500-lb ~·rag 
Cluster 


500-lb GP-VT 


No. of 
Bombs 


510 


847 


714 


900 


1010 


927 


Intervalometer 


Setting 


2.34 ft 


182 ft 


198 ft 


177ft 


167 ft 


17.3 ft 


Dimensions of 
Bomb -Area* 


.37.3 Ox7 50C f-t2 


.3850x7260 rt2 


4410x6.340 ft 2 


.3960x7170 ft 2 


5250x5340 ft2 


40.30x6950 rt2 


~ 
The first figure is the frontal w.idth of the bombed arga measured rerpendicular 
to the direction of flight. 
Tbe area in all cases is 28xl0 ft2 or one SQuare mile. 


'-1 


w 
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Target 


Men, deep 
trench-es 


Men, shallow 
trenches 
\ 
Men, prone, 
unshielded 


Target 


Men, deep 
trenches 


1\'i:eh, shallow 
trenches 


l··~en, prone, 
unshielded 


TABLE II 


MAE FOR INCAPACITATION IN S~UARE FEET 


Grou.rid Burst 
Inst. Fuzing~ 


British 
500-lb MC 


24,000 


Cluster of 18 
US 20-lb Frag 


90,000 


TABLE III 


MAE IN S·~~UARE FEET 


500-lb GP Bomb 
VT Fuzing 


Air Bur stJ l(j 
Air Burst, 36 
Ft Height 
Ft Height 


5,200 
4,800 


5,600 
8,000 


25,000 
24,000 


5"00-lb GP Bomb 
Inst. Fuze 


500-lb GP Bomb 


VT Fuze 
5GC-lb Frag Cluster 


5,000 
------------ 


8,000 


25,000 
25,000 
90,000 
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APPENDIX I, ANNEX 2: 


ATTACKS ON TROOPS WITH 105mm HOWITZERS* 


AREA PERSONNEL TARGETS 


1. Artillery has been used consistently as an area 
weapon against personnel with good results. 
In general 
artillery has not been massed to give concentrated coverage 
of areas as large as one square mile, but in World War II 
it was used in such a fashion at least several times. 


2. 
The purpose of this annex is to consider the ammuni- 
tion requirements and corresponding costs if the 105mm 
howitzer is used to produce 30 percent casualties over an 
area of one square mile. 
An estimate will be made of the 
number of battalions required to deliver the ammunition. 


3. 
The calculations will be made for targets of two 
types: 


a. 
Troops in the open, no shielding, prone position; 


105mm howitzer 
(M2Al or M4), HEw/ SQ PD fuze. 


b. 
Troops in 10° foxholes; 105mm howitzer (M2Al or 
M4), HEw/ TSQ fuze, air burst at optimum mean height. 


Number of Shells Required 


4. 
The shell densities required to produce 30 percent 
casualties for each target are taken from TM 9-1907. 
The 
number is based on ranges of 3,000 to 5,000 yards. 


5. 
a. For tar~et. 3a, defi_!led above_, 2. 5 shells are 
required per 10,000 square feet, or 7,000 shells per square 
mile. 
Each pro,iectile weighs 33 pounds, and thus 115 tons 
of ammunition per squa+e mile are required. 


b. For tar~et·3b, defined above, 4.~ shells are 
required per 10,000 square feet, or 11,500 shells per square 
mile. 
This is the equivalent of 190 tons of ammunition per 
square mile. 


*Prepared by Lloyd D. Yates 
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Cost 


6. 
A detailed analysis should be made of the~present 


costs to produce and deliver ammunition based upon current 
experience. 
The Ordnance Department estimates the produc- 


tion cost of a complete round as $0.81 per projectile pound 
or $1,600 per projectile ton. 
It is estimated that the 
' 
logistic costs of delivery are approximately 3 times this 
value. 
The total cost of production and delivery is there- 


fore estimated at $6,400 per ton. 
Thus the cost for target 


3a, is $740,000 per square mile; and for target 3b, is 
$1,200,000 per square mile. 


Time Required 


7.. 
Stafr Officers' Field Manual FM 101-10, st8tes 
that the 105mrn howitzer can be employed at an average fir- 
ing rate (for periods of time less than 6 hours) of 80 
rounds per gun per hour in preparation fire. 
Thus 5 
battalions have the capability of delivering the ammunition 
required for target 3a, over a period of approximately one 
hour, and 8 battalions have the capability of delivering 
the ammunition required for target 3b, over a period of ap- 
proximately one hour. 


RECAPITULATION AND COMMENT 


8. 
The following table summarizes the foregoing: 


Target 3a 
Target 3b 
Troops, Open, No 
Troops in 10v Fox- 
Shielding, Prone 
holes, 105mm HOW HE 
Position, 105mm 
w/TSQ, Air Burst at 
How HE w/SQ PDF 
Opt Mean Height 


' 
Projectiles per 
sq mi 
7,000 
11,500 


Tons of proj 
' 
per sq mi 
115 
190 


Bns to cover 
1 sq mi in 
1 hr 
5 
8 


Ammunition cost 
to cover 1 sq mi 
$740,000 
;;l\1, 2DO, ODD 
l 
9. 
Detailed calculations could be performed to deter- 
mine the number of shells required when 50 gercent of the 
troops are in the open and 50 percent in 10 
foxholes (the 
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equivalent of shallow foxholes). 
However, the mean of the 
tabulated figures will be approximately correct and within 
the limits of precision of the calculations. 
Hence, for 
troops who are 50 percent in the open and 50 percent in 10° 
foxholes, 9,250 projectiles (with TSQ fuzes) per square mile 
are reguired--or about 150 tons per square mile at a cost of 
about $1,000,000. 
In one hour, 5 to 7 battalions can deliver 
the required ammunition. 


10. 
a. 
The relative values of time and VT fuzes are 
discussed in paragraph 24 of FM 5-40. 
The following extract 
summarizes the material in a general fashion: 


"The VT fuze does not replace time fuzes but 
supplements them at the longer ranges of the 
weapons and in high angle fire. 
Present powder 
train fuzes are most effective to about 15 seconds 
of burning. 
Beyond that point the advantages are 
reduced." 


b. 
The additional cost of the VT fuze (about $90 


per round) must be weighed against the value of extending the 
range of the wedpon and has not been considered in this 
study • 
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PROBLEM 


APPENDIX J"* 


INDIRECT AND NON-MATERIAL EFFECTS 
OF THE USE OF ATOMIC VlliAPONS 
I~ 
CLOSE SUPPORT OF GROUND OPERATIONS 


1. 
The problem is to estimate: 


a. 
What inqirect or non-material effects will arise 
out of the use of atomic weapons in close support of groun~ 
operations. 


b. 
To what extent these effects will be 
of military concern. 


FACTS 


matters 


~~ 
~ 


24 
a. If there are civilians in the damage area when 
an atomic weapon is employed, there will be civilian as 
well ~s military casualties. 


b. 
If the area chosen is in a friendly country, the 
civilian casualties m~y be principally friendly civilians. 


3. 
The enemy has a capacity to reconsider and to modify 
his tactics and dispositions in the light of fresh battle 
experience. 


4. 
Given the limitations of past test data available 
to either side, each occasion on which the weapCUl is used 
will serve to expand the knowledge of tactical and other 
effects for both sides. 


DISCUSSION 


The Li¢its of Military Concern 


5. Military concern presumably attaches only to those 
elements among the indirect and non-material effects which: 


*Prepared by G. s. Pettee 
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a. 
Are directly affected themselves by the military 
decisions; or 


b. 
Will in turn have a direct effect upon further 
military plans and operations. 


6. 
Among the indirect effects, furthermore, there will 
be some psychological and political effects that are not 
open to analysis or prediction on any firm basis, but which 
must be regarded as highly controversial and speculative in 
character. 
That such effects are sure to oo cur may be worthy 


of notice, but any serious effort to predict precisely the 
effect might well be wasted. 


The Kinds of Indirect and Non-Material Effects 


7. 
a. 
The indirect and non-material effects that may 
be expected from the tactical use or atomic weapons can be 
classified roughly under nine types. 
These types are listed 
below, and a brier discussion of each one follows: 


( 1) 
( 2) 
( 3) 


( 4) 
( 5) 
(6) 
(7) 
( 8) 


(9) 


Civilian casualties. 
Defeat imposed through exploitation. 
Extrication of our forces from a critical 
situation. 
Changes in enemy tactics or dispositions. 
Psychological effect on enemy troops. 
Effects on minds of enemy political cadres. 
Impact on the international situation. 
Effect on enemy estimate of our supply of 
the weapon. 
Possible change in the deterrent value of 
our known capability to use the weapon at 
some unknown time. 


b. 
Among these nine types of effect, those which 
are or most immediate military concern are presumably the 
first five. 


Civili!n Casualties 


8. 
The numbers of civilians destroyed in the course or 


the employment of atomic weapons will be largely affected by 
the decisions made about targets. 
These decisions -- which 
are military decisions -- should therefore consider the number 
of civilians in the target area. 


9. 
civilian 
division 
Or a few 
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but in the midst of a large city. Targets that are suitable 
on all other grounds might often involve from 5 percent to 
75 percent civilian casualties. 


10. 
The area where the weapon will be used is likely 
to be a friendly country. 
The civilians involved may there] 
fore be accounted as friendly civilians. 
The occas~on thus 
~ 


may not be parallel to the past uses of the weapon in war, 
when, civilian casualties were entirely enemy civi'lians. 
~~ 


11. 
The military authorities who make the target 
~~~ 


decisions will also be the military author! ties who have to 
uitv,-0 · 
continue the war in the region involved, and who have to 
maintain their relations with the government of the country. 
The psychological impact of the use of the weapon upon the 
population and government of the country will therefore be 
of military concern. 


Exploitation 


12. 
The use of an atomic weapon may well be associa- 
ted with a situation in which there will be an opportunity 
to impose defeat on an enemy force much larger that the 
one directly hit by the weapon. 
In such a connection the 
destruction of one or several command posts may assume a 
value beyond the numbers of personnel or equipment that 
may be destroyed. Terrain features over a wider area than 
the target will have a bearing on exploitation. The choice 
of targets will be affected by the possible measures to 
exploit the occasion. 


Extrication 


13. 
The extrication of our own forces from a critical 
situation may be considered the reverse of exploitation. 
Instead of imposing a definite defeat on the enemy, such 
action would seek to prevent the defeat he hopes to impose 
on us. 
A situation imposing a probable requirement for 
disengagement and withdrawal would bring considerations of 
much the same order to bear upon the criteria of target 
selection. 


Enemy Tactical Changes 


14. a. After the initial use of the weapon, within 


a short time, the enemy may be expected to deduce the 
nature of our target criteria. 


b. 
The enemy has shown a capacity to review, 
analyze and appreciate battle experience' and to derive and 
apply tactical lessons in a short time. 
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c. Suitable targets for atomic weapons will 
probably become less frequent after the initial attack. 
They will also probably be more difficult to identify by 
intelligence methods. 
Consequently, the degree of steady 
improvement of~wn intelligence proceedures may set the 
limit of tactical decisiveness, for the weapon. 


15. a. 
The enemy has two means by which to make the 
occurrence of suitable targets less frequent. 


(1) 
One means is to avoid attractive concen- 
trations, in preparation for attack, in 
bivouac, or on routes of movement and 
supply. 


(2) 
The other means is to seek proximity to 
our own troops. 


b. 
The effect of the first means upon his plans 
and operations may have important military effects which 
may be largely of advantage to us. 
To the extent that he 
attempts to maintain proximity to our forces he may lose 
much in lateral mobility. 
He might also invite penetration 
and envelopment tactics by us. 


16. 
In short, the first use of the atomic weapon will, 
in all probability, be followed by modifications of enemy 
dispositions and tactics which may: 


a. Make the further usefulness of the weapon a 
subject of fresh technical and tactical problems. 


b. 
Have effects upon tactics which may work 
favorably for us. 


c. Present a fresh intelligence problem for us, 
quite different from the initial one. 


Psychological Effects on Enemy Troops 
17. 
a. 
The psychological effect on enemy soldiery is 
highly problematical. 
There are, of course, no direct test 
data. 
b. However, such a parallel use as that of gas at 


Ypres in 1915 may·offer some light. 
There a panic was 


caused in a Moroccan division. 
Heavy casualties we.re incurr- 


ed by the Canadians and British, but there was no panic 
among them. 
· 


c. 
Given the general disregard of death among 1 
(0 


Asiatics as compared with Americans, it might come to be 
~ 
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accepted as a normal hazard of war. 
Before such acceptance,J 
however, there might be local or temporary fear reactions 
that would pay off largely in terms of the ratio of defeated 
to destroyed. 


Effects on Minds of Enemy Political Cadres 


18. 
The impact on the enemy's leading cadres of 
political type, that is, government and party, would b~ one 
of embitterment. 
e cadres of world Communism have now 
a es in which to adjust themselves to fighting 
against superior materiel. 
They have what amounts to pre- 
conditioned reactions to such events as a defeat imposed 
through superior enemy material, mixed reaction of masochis- 
tic pride in their own sufferings and magnified hatred of 
their enemy. 
Such reactions do not make them incapable of 
calculation or ca.ution. 
They are quite capable, of course, 
of adopting the tactics of a general political retreat, or 
of intensified offensive, on the cold-war front. 
The world 
communist system of which they are a part has many means 
and methods ready for either line. 


Impact on the International Situation 


19. 
The use of the weapon, even in a single instance, 
will have what are generally referred to as 11profound reper- 
cussionstt on the international situation. It will immedi- 
ately indicate to all concerned, that the US is ready to 
raise the stakes in the Korean game. 
Unless there is an 
open announcement that the intention is simply to facilitate 
extrication of our forces, it will be taken to mean a higher 
level of determination to win in Korea than we had previous- 
ly demonstrated. 
This will naturally enter into enemy and 
other calculations as a fresh fact bearing on the situation, 
and will alter the estimate of the situation in key minds, 
including those of enemy governments, in Peking and Moscow. 
This may lead to a backing down, or to intensified effort 
to win the stakes of prestige that are involved. 


Effect on Enemy Estimate of Our Supply 


20. If we use the weapon, one minor effect is sure to 
be that it will afford the enemy some data which he will 
take as bearing upon the size of our stockpile. 
How he will 
interpret it is unpredictable, but it might be assumed that 
he will judg-e .. our .use as more or less ,libexal with .regard 
to both numbers used and type of target attacked • 


Possible Change in Deterrent Values 


21. a. 
The use of an atomic weapon will expose it to 


383 


; r 
:.~.· .:~·~::·~ ·~: /··' ~·, ~,, , ,~' 


'JtY~tf#'":' ,,,~;;,,<~~~:~-~,::,,' ,/;++Y;d;:;,:(07:£: :'<',;;~~:~~~;»~,:~=,=,''·,J~- ,'" 
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the enemy as well as to our own scrutiny for the acquisition 
of ne·.v data on its effects. 
This fresh information may 
lead him to raise or lower his estimate of its value. 


b. 
The deterrent value of the superior capability 
of the US to use atomic weapons has been regarded as impor- 
tant in restraining the enemy from being even more aggress- 
ive. If this deterrent value is actually important, then 
anything that would make him estimate the weapon more highly 
or less highly, will also increase or reduce this deterrent 
effect. 


Influence of Indirect Effects Upon the Problem 
of What Is An Acceptable Target 


22. It is apparent that several of the indirect 
effects which have been discussed will have a bearing upon 
the choice of targets and upon the question of what is the 
minimum acceptable target for attack. 


23. a. 
A normal concept of a minimum acceptable 
target may hinge, as elsewhere remarked in this report,* 
upon the numbers of personnel and equipment destroyed at 
lesser cost than by other military means. 


t 


b. If rtvilian casualties are considered as a 


) 
factor to be minimized or avoided, a distorting 
.. considera- 


,~ 
tion is introduced. 
P~esumably one would not hesitate to 


0~ y 
attack a target where one might dB4froy JO,OOO enemy 
~ 
· o' 
military and only, let us ~say,. 5'00 !r!.~!l~Ylli~!HtL. 
¥ 
Yet one might be 


11reluctant to attack another w:i th the same 
. 
~ 
yield in enemy niiiitary-om involving' let us say', 50,000 


~ ~ 
friendly civilians. 
(The figures are meant to be illustra- 


I 


rc\r, 
tive only. Different ratios can be chosen at will.) It 
remains that at some extremes in terms of this ratio a 
target would or would not be acceptable. 


24. 
Exploitation or extrication each introduce add- 
itional factors in target selection, calling for considera- 
tion of the relation of the possible targets to the whole 
battle situation. Such considerations cannot be discussed 
except in general and speculative terms at this stage, but 
the requisite data for concrete and practical consideration 
will presumably be on hand when immediate command decisions 
on the use of the weapon are to be made. 
25. 
The probability of changes in enemy tactics or 
dispositions after the initial use of the weapon means that 
one kind of surprise may be possible on the first occasion 


* See Appendix I 
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and never equally possible thereafter. This tends to empha- 
size the importance of withholding the initial attack, from 
the first isolated targets of opportunity for an occasion 
when the attack may hit either one exceptfonally good target 
or an exceptionally good complex of targets. It may also 
mean that on the first occasion, when a good target complex 
has been found, it may be worthwhile to extend it to targets 
which would, individually considered, be regarded ~s below 
the normal standard for the minimum acceptable. 


26. 
The influence of all such considerations upon the 
selection of targets will appear more orderly if they are 
regarded as correction factors to be applied to a standard 
minimum acceptable target. 


CONCLUSIONS 


27. 
One of the indirect effects resulting from the 
tactical employment of atomic weapons which will be of 
military concern will be the probable number of civilians 
destroyed. 


28. 
Exploitation of the situation created by the 
weaponl or extrication of our own or friendly forces from 
a crit cal situation by means of the weapon, may be the 
major objectives of the use of the weapon. 


29. 
The probable quick change of enemy tactics and 
dispositions after first use will probably deny future use 
a part of the surprise element which may be achieved at 
first. 


30. 
Such factors will have a bearing upon the choice 
of targets, but they cannot be predicted in advance and 
must, therefore, be regarded as factors to be considered at 
the time of actual decision. 


31. 
The initial tactical use of atomic weapons will 
have very important p'oli tical and psychological effects.* 


RECOMMENDATIONS 


32. 
The number of civilians in the 'target area should ~J.v,' Sur 


be given consideration in the processes by which intelligence 
{fiJt-,:,. 


judgment on the target and command decision to attack it are 
s~~ 


reached. 


33. 
Due emphasis should be given in considering the 
first use of the weapon, to the probability that it will be 
the one best chance to attain full surprise effect. 
* ~ee note, next page, and also Annex 1. 
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TACTICAL EMPLOYMENT OF ATOMIC WEAPONS - 
Notes 
The reader is referred to Annex 1, a translation 
of a North Korean document on atomic power, used for indoc- 
trination purposes. This booklet gives no information on 
atomic safetyi but stresses political and psychological 
aspects as fo lows: 
. 
a. 
Attempts to show that all important discover- 
ies in atomic energy have been made by Russian scientists. 


b. States that the USSR has emphasized the 
exploitation of atomic power for the benefit of man, while 
capitalistic countries, especially us, have subverted 
Russian atomic discoveries for purposes of war, domination 
and destruction. 


c. Infers that communist countries have nothing 
to fear from US atomic weapons, since USSR with her superior 
science will make superior weapons available for defense 
and retaliation when the necessity arises. 


3~6 


:::APONS 
,lation 
.ndoc- 


l on 
.l 


~over­ 
.sts. 


tlile 


tion 


hing 
perior 
se 


APPENDIX J, ANNEX 1 


GENERAL HEADQUARTERS 


FAR EAST COMMAND 


MILITARY INTELLIGENCE SECTION, GENERAL STAFF 


ALLIED TRANSLATOR AND INTERPRETER SECTION* 


201897 
Printed booklet titled; "Data for Natural So ienoe 
Lecture, Atomic Power Series No. 7 ," issued by 


·Propaganda Dept, Cultural Training Bureau, 1950 


(This document, originally in Korean, was trans- 
lated by G-2 ATIS.) 


Captured: Place and date unknown 


Reed ATIS: 
1 Feb 51 


Full translation: 


(TN The symbol * indicates a MoCune-Reisohauer 
transliteration ot the-original ONMUN.) 


Table ot Contents 


1. 
Atomic Structure. 


2. 
What is Atomio,Energy? 


3. 
Fission of Atomic Nucleus. 


4. 
Utilization of Atomic Energy. 


5. 
Leading Contribution of the USSR to Natural Science 


and Atomic Energy Research. 


1. 
Atomic Structure. 


It is well known that a matter is composed of molecules 


* When separated from this document, the separate class- 


ification of this Annex is CONFIDENTIAL. 
Both original 
authors' and translators' errors are copied in the Annex. 
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which is composed of two or more atoms. 
This fact was dis- 
covered about two thousand years ago. 
Scientists at that 
time considered that all matter was composed of individual 
units containing special characteristics of the matter, and 
that such units were basically incapable of further divi- 
sion. 
They called this unit "atom." 
The term atom means 
further division is impossible. 
Among scientists, such con- 
ception of atom prevailed throughout the 19th century. 
They 
were unable to make any further .progress in the atomic 
theory. 
At the outset of 20th century, scientists discovered 
through general development of physics that the atom could 
be further divided, and consequently past atomic theory be- 
came outmoded. 


In 1919, RUTHERFORD succeeded in artifically splitting 
the atom. 
Thereafter, in less than half a century the 
study of the atom developed rapidly to the present day 
atomic science. 
Hence, presently how can we explain atomic 
structure? There is a so-called atomic nucleus in the 
center of an atom which is the largest, both in size and in 
mass, of any other composing unit of the atom. 
There is an- 
other small unit which is revolving around the nucleus and 
is negatively charged. 
This unit is called an electron. 
Within the atom there is but one nucleus. 
The number of 
electrons, however, vary from 1 to 9r, depending on the 
atom. 
The hydrogen atom is the simplest of the atom in 
structure, ha~dng but one electron. 


The helium atom has two electrons, the oxygen eight, 
and uranium has the most, with 92 electrons. 
Electrons 
rotate in groups on their own orbit around the nucleus and 
form an "Electron Shell." 
The figure below. shows the 
rotating electron orbit. 


Hydrogen 
Atom 


elec~ 
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As the above figure shows, the atom containing three 
or more electrons has two or more electron orbits. 
The 
oxygen atom has two electrons in the extreme outside orbit, 
four in the middle, and two in the inside orbit. 
The elec- 
tron which rotates on its orbit away from the nucleus, has 
the greater potential. 
The relationship of mass in electron 
and nucleus; the mass of nucleus is much larger than that 
of electron. 
Therefore, the mass of electron is generally 
not considered whenever entire mass of atom is discussed. 
For example, in hydrogen atom, the mass of nucleus is 1,838 
times of that of electron and this ratio is almost identical 
to other atoms. 
Movement of electron groups rotating around 
the nucleus is similar to that of the solar system in which 
a planet, such as Jupiter, rotates around the sun. 
The 
figure below shows the solar system. 


Venus 


Sun 


In this figure, circles show tl}e traveling orbits of 


heavenly bodies. 
Mercury rotates on the n~arest orbit from 
the sun and then Venus, the Earth and Pluto rotate on each 
orbit successively away from the sun. 


In comparing this figure of the solar system with the 
already described figure of nucleus, we can discover many 
similarities. 
In the solar system the planets rotate around 
the sun regularly in accordance with the law of universal 
gravitation between the sun and the stars (all heavenly 
bodies have a force which either attract or repel one an- 
other}. 
Also, with atoms, the electron groups rotate 


.or-derly. around the nucleus through electrical attraction be- 
tween the positively charged nucleus and the negatively 
charged electron (as in the basic rule of electricity, at- 
traction is created between two poles, positively and 
negatively charged}. 


./ 
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Comparing the Sola~ Sy~tem and the atom, the mass or 


nucleus is positively larger than that o: the electron, as 
is the mass of the sun which is far larger than that of 
other planets. 
Accordingly the mass of sun is ?00 times 
larger than the combined planets. 
Speaking of atom size, 
·we find that the distance between electron and nucleus is 
about 1/100,000,000 of a centimeter, which is the radius of 
the atom. 
Such a distance is so little that it is impossible 
to distinguish with the naked eye. 
If a grain of millet is 
magnified to earth size, the size of the atom similarly 
magnified will appear to be a size of a tennis ball. 
As 
mentioned above, the distance between nucleus and electron, 
or the radius of atom, is extremely short; this distance, 
however, it is 100,000 times longer than the diameter of the 
nucleus. 


The distance between the earth and the sun is no more 
than 10? times the length of the diameter of the sun. . 
Therefore, if it were possible to closely observe the sun 
from the earth, we would find electrons from the nucleus at 
the end of the sphere. 


Such conceptions, as set forth above, were 
scientists on the atomic structure until 1911. 
'active studies of the atom since then succeeded 
of new discoveries concerning atomic structure. 


held by 
However, 
in a series 


First, scientists learned that the nucleus, considered 
as merely a single unit, act~ally consisted of two parts, 
the proton and the neutron. 
The proton is charged posi- 
tively while the neutron is not charged. 
Later the small 
unit, "Meson," traveling between proton and neutron, was 
discovered. 
Proton and neutron, consisting of nucleus, are 
equal both in mass and in number in all atoms. 
Proton, 
neutron and meson provide the source of energy which is to 
be utilized for our atomic energy purposes. 
The meson is one-tenth the size of the nucleus and 
sometimes called "Mesotron." Further, a .. 'qUit named "Neutrino•• 
was discovered and is called "Positron."~ It is similar to 
the electron in every respect, except that it is positively 
charged. 
At last, in 1947, HANOBU*, a famous Russian physicist, 
discovered a new unit, which was later named "Baritron," 
while studying the cosmic ray. 
(Cosmic ray is a flow of 
speeding particles which ·reach the earth.after traveling 
through space.) 
· 


Baritron is, at times 
larger or smaller· than Meson. 


By discovering bari trori*, difficult questions on cosmic ray 


11 Probably an error in translation -- 
E~. 
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were solved and the study of atomic science will be fur- 
thered by this new step. 
The atom, with a diameter of only 


1/100,000,000 centimeter, consists of several electrons, 
neutron, mestron, and baritron* as component units of the 
nucleus. 
Their movements are extremely complex and have 
abundant energy. 


2. 
What is Atomic Energy? 


Atomic energy is energy which exists in th3 atom. 
What we wish to know is the location of the energy and how 
to utilize such natural energy. 
Atomic energy is the sum 
total of nucleus and electron group energies. 
The energy of 
the electron group is no more than 1/1,800 to 1/4,800 of 
nucleus energy. 
Since the energy of an electron group is 
negligible compared to the nucleus energy, the atomic energy 
can be taken to mean the nucleus energy. 
Consequently, 
atomic scientists are generally concerned only about the 
nucleus energy. 
The~efore, only the nucleus energy will be 
discussed here and the energy of the electron group will not 
be considered. 


As mentioned above, the nucleus consists of the same 
number of protons and neutrons which are firmly united by 
strong attraction. 
This strong attraction between proton 
and neutron is called the nuclear force in physics, and it 
is also referred to as the combining energy, since it acts 
as a combining force. 
The so-called atomic energy refers 
to the nuclear force, or combining energy, which means that 
the large amount of atomic energy is a strong nuclear force. 
It then becomes a problem to learn how to best utilize 
this energy which exists in the nucleus. 
Fuel, such as fire- 
wood, coal, or petroleum, currently being used, contains a 
large amount of energy and such stored energy will remain in 
unutilizable condition if it is left alone in its original 
form. 
Therefore, we can only use the stored energy by burn- 
ing the fuel. 
The technical term 'oxidation' refers to such 
a process. 
Burning fuel emits heat, moves trains and warms 
our homes. 
If we can emit the internal energy of atom as 
simply as this, its energy can also be used. 
The problem of 
how the internal energy of atom can be released becomes 
evident here. 


Coal or oil can be burned by lighting it, but the use 
of atomic energy is not so simple. 
Many sctentists ha-ve 


carried out numerous studies in order to solve this question, 
but as yet no final conclusions have been reached. 
Great 
difficulty lies ahead for the natural scientist before the 
atomic energy problems are completely solved. 
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The phenomena or the emission of atomic energy was 
originally raised by chance, with the discovery of radium 
by the scientists, Mr and Mrs CURIE, 50 years ago when they 
discovered three radioactive rays of radium. 
Three rays 
were named alfa, beta and gamma rays. 
The alfa ray, a large 
particle positively charged, flows with the greatest 
velocity. 
The beta ray is the flow of high speed electron, 
and the gamma ray is a radioactive ray similar to X-ray. 
All rays emit a large amount of energy and none of the energy 
emitted by rays comes from an outside source, but from the 
inside of the nuclear force. 


Elements such as radium which emit their internal 
energy without external action are called "radioactive ele- 


ments.~' Since the discovery of radium, other radioactive 
elements, such as the famous uranium, plutonium and thorium, 
have been found, among which the uranium is the most vital 
and valuable. 
Through CURIE's discovery of radium, we know 
that the atom stores large amount of energy. 


According to the present-day knowledge of radium, if one 


gram of radium releases all its stored energy, it will be 
equal to 29 hundred million calories of heat, a tremendous 
amount of calories. 
This is equal to the heat amount 
generated by 300,000 tons of coal. 
The energy released by 
one gram of uranium is equal to that of 2,100,000 grams of 
coal. 


As mentioned above, there are radioactive elements 
emitting their internal energy by their own force. 
However, 
such radioactive elements require a long period in order to 
emit all their stored energy. 
As a matter of fact one gram 
of radioactive element requires several million years to 
radiate all of its internal energy in a natural state. 
Thus, 
we could not expect energy to play a big part only through 
natural emission. 
The important thing, then, is to discover 
excellent means by which we may cause a simultaneous and 
large emission of internal energy. 


3. 
Fission of Atomic Nucleus. 


Artificial process must be applied from the outside in 
order to generate enormous atomic energy in a short period. 


This research was started when the method of splitting 
atomic nucleus was discovered. 
We ha~e leaTned from the 
structure of the atom that the neutron is a neutral particle 
in the nucleus and has a penetrating property which splits 
other atoms. 
When this neutron collides with the other atom, 
the collided atomic nucleus splits into two particles an~ at 
the same time two or three neutrons of the atom are released 
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from the orbit. 
These particles ~re charged with the same 
amount of electricity. 
BY electr1cal repulsion particles 
escape the nucleus with great velocity and with a large 
amount or energy stored in the nucleus. 
In other words, the 
static energy of the nucleus is converted into kinetic 
energy. 
This phenomenon is called "fission of nucleus." 


PURENKEL* ,. the famous scientist of SOVIET RUSSIA, 


started the first research on splitting of nucleus of the 
atom. 
PURENKEL* found that the nucleus of the uranium could 
be naturally split by a neutron. 
If one kilogram of uranium 
.was split, the kinetic energy released would be equal to 
1,670 billion calories. 
This energy will be distributed by 
the particles. 
The energy of 1,670 billion calories is 
equal to the amount of calories generated by the burning of 
2,100 tons of coal. It would require 70 railroad freight 


~ars of 30 ton capacity to transport this amount of coal. 
It is not difficult to imagine the extent of damage which 
will result through instantaneous burning of such a large 
quantity of coal. 


One kilogram of uranium contains/ a tremendous number 
of atoms numbering about 1,5oo,ooo,l therefore, many neutrons 
are also required in order to split many nucleus. 
However, 
it is extremely difficult to obtain artifically a vast 
number of neutrons. 
Therefore, the initial difficulty is the 
problem of splitting the nucleus of the atom. 
Later pro- 
gress was realized on the problem of splitting the uranium 
atom under the new theory of "chain reaction" of the uranium 
which was disclosed by PURENKEL*, a member of the USSR 
Academy. 
His theory cleared the way for further development 
on the theory of atomic fission. It is difficult to explain 
his theory in a few words. 


Basically, his theory is: First, several neutrons, 
which are split by colliding with each other, split other 
nucleus producing more neutrons, and this process is re- 
peated until the reaction is completed. 
This continuous 
fission is called chain reaction. 
This reaction is a natural 
phenomenon. 


However, such chain reaction occurs only when there is 
a certain condition within the uranium atom. 
What condition 
does it require? 
The uranium is not composed of a single 
a tam but it is composed of two isotopes, the uranium -235 and 
the uranium -238. ·(Two elements having the same atomic 
number but of different atomic weights are called i~otopes.} 
One isotope accelerates the chain reaction while the other 
obstructs. 
The atom of uranium -238 does not split by the 


·action of neutrons, but cuts the speed of colliding neutrons. 
Thus, finally, the slowed neutrons are absorbed by the 


1J Origin of this large error unknown -- Ed. 
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uranium 
238. 
The uranium 
238 after absorbing the 


neutrons becomes the uranium 
238 which is no longer radio- 


~. 
active and chain reaction ends. 


> 


I 
Tbe uranium is not only split by collision with high 


'I 


'i 


speed neutrons, but also by collision with low speed neutrons 
and it accelerates the chain reaction. 


Thus, uranium 
235, one of the components of uranium, 


accelerates the chain reaction while the other component, 
uranium -238 obstructs the chain reaction. 


Consequently, if there is sufficient uranium 235 in a 
uranium, the neutrons acquired in the initial split collides 
with the surrounding 235 nucleus, successively splitting the 
neutrons from the nucleus creating a chain reaction. 
This 
chain reaction occurs in an extremely short period, similar 
to any powder explosion. 
This means that a great explosion 
will result. 
The mini~um quantity of uranium 235 in a 


uraniUm required to maintain a chain reaction is called 
critical quantity, and this is the state in which the chain 
reaction can be continued. 


Americans have kept secret the critical quantity in 
order to monopolize atomic energy with the desire of 
aggression. 
But this secret has already been exposed by the 


USSR Academy of ·science. 
A group of scientists in the USSR 


in cooperation with ARIHANOFu*, discoverer of the baritron, 
not only have revealed the secret, but also have solved many 
complicated problems with great success relative to utiliza- 
tion of atomic energy in peaceful industries. 
Today, the 
secret of the atom bomb is an old story. 


As above-mentioned, the critical quantity of uranium 
-235 must be contained in a uranium so as to cause the chain 
reaction within the nucleus. 
But ordinary uranium ore in 
the earth crust contains only 0.7 percent 9f uranium -235. 
This quantity is not sufficient to meet the critical quantity. 
(Note: 
Uranium ore is found in the area of SAKJU and KUSUNG, 


KOREA.) 
Therefore, the first problem is to analyze the 
uranium -235 content of the ore. 
However, this being a diffi- 
cult problem, the atom science is stymied. 


The excellent scientific and technical groups of the 


USSR have not only- succeeded in solving such difficultie's 
through series of experiments, but also have established a 
greater plan of industrialization. 
The total area of the 
plant is approximately 80,000 PYUNG (TN One PYUNG : 35.583 
ft), the length of the building is 600 meters and the width 
400 meters. 
More than 20,000 laborers are required to carry 
out this project. 
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The vastness of the project can be judged from the 


above figures. 
Thus, in order to analyze the uranium ore, 
an enormous amount of capital and material is required. 
Therefore, the scientists have started research on the 
possibility of utilizing other elements for chain reaction 
in the nucleus at lower cost~ It is said that in the USSR 
they have already succeeded in their experiment for a new 
element and an industrialization plan for its production 
has been set. 


4. 
Utilization of Atomlc Energy 
It was expected that when this new great source of 
energy was discovered, great happiness would be brought to 
mankind. 
Atomic energy could be of great aid to peace if 
used for production purposes and for the exploitation of 
nature by mankind. 
Through the new source of energy in- 
dustry could be highly developed. 
Accordingly, tbere would 
be no necessity to build factories near hydroelectric 
plants or coal mines. 
With this inexpensive and large 
supply of energy man could control the climate, and change 
the climate of the polar regions with heat. 
Thereby, many 
new year-ro~d iae-free ports would be created. 
Also, 
vegetation of southern regions could be cultivated in the 
frigid zone. 
Through the use of atomic energy,~various 


hitherto unseen forms of transportation could be used. It 
is reasonable to think of traveling to the stars by special 
planes utilizing this new energy. 


Most of these phenomena, of course, are the products 
of imagination. 
However, who can say that they will not 
be realized in the near future? 
When electricity was first 
discovered, people could not visualize today's electrical 
industry, communication and transportation, but it has come 
about, hasn't it? 
Our expectations for the utilization of 
atomic energy will be realized and humanity will profit 
greatly therefrom. 
It must be used for the happiness of mankind, however, 
in the hands of the US war-mongers, it is used, on the con- 
trary, as a tool of aggression and intimidation, i.e., it is 
used as a weapon for the murder of masses of people. 


The phenomena of fission of the atomic nucleus, which 
set the stage for the unlimited happiness of mankind, gave 
rise to US Imperialists• evil plot to attempt to use this 
weapon for invasion. 
At the end of World War II, US im- 
perialists dropped two atomic bombs on JAPAN. 
As the world 
well knows, the purpose of using the atomic bomb was to gain 
more advantageous terms in the international circle after 
the war by turning world attention to HIROSHIMA from 
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t~NCHURIA. In fact, they could not strike a blow at the 
military power of JAPAN, but they killed a large number of 
noncombatant citizens. 
Consequently, there is no need to 
discuss the atomic bomb because the decisive element con- 
tributing to the Japanese surrender was not the atomic 
bomb but the great military power of USSR. 


After the war ended, American imperialists, in 
cowardice, turned against the strong wishes of the peace- 
.loving people of the world to use atomic energy for peace- 
ful purposes, and the so-called "atomic blackmail tactics" 
have become all too clear and are being skillfully 
utilized for propaganda for a new war. 
What's more, the 


US imperialists are concentrating on the production of more 
atomic bombs. 


The US capitalists, in thinking that they Gould accom- 
plish the aims of their present dreams, have forgotten that 
HITLER's Fascists were also destined to fall by their ow:ri 
dreams. 
They are attempting to reverse the wheel of pro- 
gress and are demanding that the development of atomic 
energy for peaceful purposes, and development of science 
and technics be prohibited. 
To hide their devouring 
ambition 4merican imperialists are falsely propagandizing 
that atomic energy cannot be used for peaceful means be- 
cause they will profit more by using it for war, and that 
atomic energy has enormous explosive power which cannot be 
controlled by man and that this control, if possible, will 
not come for several decades. 


They tell the American laborers that atomic energy, 
even if used for peaceful purposes, only saves 20 percent 
of power, thereby improving the workers' lot by a mere five 
percent. 
They ask the ~orkers, "Do you want to work in 
work so dangerous that it will kill you and your family 
instantaneously to improve your living condition only five 
percent?" This is the ignoble deception of the people. 
Such false propaganda does not come from any scientific 
basis and is diametrically opposed to scientific principles. 


What are the basic reasons for the US imperialists 
spreading such false propaganda against the possibility of 
atomic energy being used in peaceful industry? If atomic 
. energy is utilized for peaceful industry, great industrial 
changes will take place. 
AccordingJ,.y the .machines w.hic.h 
are the means of production will oecome obsolete ana 
petroleum and coal will lose their value. 
What does this 
mean? It means that the means of production of the 
capitalists will become worthless. 
Sho·uld atomic energy 
be used instead of petroleum or coal, petroleum and coal 
trusts in the UNITED STATES will become insolvent. 
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Therefore, the monopolistic capitalists will try to turn 
the interest of the people and the scientists from the 
problems of peaceful utilization of atomic energy, and 
force mobilization for the production of the atomic bomb. 


On the other hand, in. RUSSIA, the possibility that 
science will turn to weapons exploitation has disappeared. 
In RUSSIA, all products of science are playing a role in 
material and cultural improvements for the people. 
The 
secret of the atomic bomb was known long ago and has des- 
troyed for all time the desire of the war-mongers in the 
UNITED STATES, who made it a thing of terror to the world, 
and were trying to hold the atomic bomb as their permanent 
monopoly. 


While atomic science in the UNITED STATES is suffering 
under the restraint of the monopolistic capitalists, in 
RUSSIA the theoretical study of atomic science and the study 
of how to utilize atomic energy for the establishment of 
peaceful industry has been progressing systematically. 


Scientists in RUSSIA obtained great results from this 


research. 
As a result, in the RUSSIA of today, atomic 
energy is actually being widely utilized for the establish_ 
ment of peaceful industry. 


VISHINSKY, A Y, at the 4th Session of the Political 
Committee of the UN General Assembly, in an address concern- 
ing prohibition of atomic weapons and international control 
stated: "Atomic energy is' not used for the accumulation of 
atom bombs in SOVIET RUSSIA, but to our regret, if necessary 
we must have atom bombs. 
We utilize atomic energy for our 
economic gains according to the economic plans. 
Through 
the aid of atomic energy we are planning great peaceful con- 
struction works, such as irrigation of undeveloped lands, 
destruction of mountains, changing of river courses, and a 
very new way of life. 
As a matter of fact, we, as owners 
of our land, and in accordance with our plans, are carrying 
these things out. 
In carrying out these plans we have no 
obligations to report to or to obey any international or- 
ganization." 


At present, in the SOVIET UNION, great explosions are 
taking place. 
These explosions use the latest technical 
means for the construction of large hydroelectric plants, 
m:ines, canals, roads and irrigatio.n workS.. 
.In these e..x- 


plosions, the ordinary powder is not used, but atomic energy 
is used. 
Lately, in the SOVIET UNION, they are planning to 
improve nature by attempting to make water from the OB and 
YENISEI Rivers in SIBERIA, which are the largest rivers 
flowing into the ARCTIC Ocean, .flow south into the ARAL and 
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CASPIAN seas, thereby making the vast undeveloped lands of 
Central ASIA into fertile cotton fields and vineyard. 
If 


thiS plan is realized the world's greatest artificial lake 
will appear and through its water resources, we can con- 
struct a huge hydropower plant which could produce elec- 
tricity of 8.2 billion kilowatts. 


Engineers and scholars of the SOVIET UNION are now 
making progress in the great construction, which has never 
been equaled in human history, by utilizing the great 
products of science, including atomic energy. 
Moreover, 
the engineers and scholars of the SOVIET UNION have built a 
high speed jet plane which is designed to use atomic energy. 
Therefore, presently, new jet planes are flying with super 
high speed in the skies of the SOVIET UNION. 
The scholars 
of the SOVIET UNION are delving deeper into such research 
on an ever increasing scale. 
The glorious and various pos- 
sibilities of atomic energy for peaceful purposes will be 
realized by scholars of the SOVIET UNION, and this will be 
of great aid to mankind. 


5. 
Leading Contribution of USSR to Natural Science 


and Atomic Energy Research 


Soviet scholars' contributions to the fields of natural 
science and atomic physics have aided materially to solve 
urgent problems. 
For example, the basic theory of modern 
atomic nucleus structure was discovered by two Soviet pro- 
fessors, IWANENKO*, D D and SAPONDU*, EN between 1931 and 
1933. 
There was an inadequate theory that the atomic 
nucleus was formed by positive charged proton and negative 
charged electron. 
However, the neutron had not yet been 
discovered. 
Between 1931 and 1933 Soviet scholars, IWANENKO*, 
D D and HAPONDU*, EN, announced to the world for the first 
time that atomic nucleus consisted of neutron and proton. 
This new theory was recognized widely and decisively by 
world science and it helped greatly in the progress of 
atomic science. 
After this theory was announced, a question 
in physics as to what atomic energy ~ontrols and proton and 
neutron (combined energy or nucleus energy) was raised. 


To be sure, the problems of nucleus energy are basic in 
the study of physics. 
The study of nucleus energy was 
started by Soviet scientists. 
As a result of research by 


TAM*, IE, a member of USSR Science Academy, professor 
IWANENKO*, "D D and professor SOKOLROBU*, A A, a firm 'founda- 
tion for the study of atomic energy was established through 
a new theory that a third particle, meson, exists between the 
proton and neut:ron, where a powerful nucleus energy is 
present. 
One of our famous scholars, PULRENKEL*, Y I, a 
member of the USSR Science Academy has been studying this 
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theory continuously. 
As a result of his research, he has 
formulated an important theory that the atomic nucleus of 
URANIUM can be split by neutron. 
Thus, he opened the door 
for atomic scientists to solve the problemsof atomic energy. 


A group of American scientists tried in vain to explain 
the fission of nucleus for this phenomenon could only be 
solved by Soviet scholars. 
As proven by the fact that 


Soviet physicist, PULROLU*, K Nand RETRUJAKOV*, K A, 
succeeded in demonstrating that the nucleus _of URANIUM can 
be split into two equal parts, which move about in all dir- 
ections with combined energy or nucleus energy as previously 
described in the section explaining atomic energy. 


During the period 1942-194?, a young group of Soviet 


scientists headed by ALRIHANOFU*, a scholar of the USSR 
Science Academy, and his brother ALRIHANYAN*, discovered a 
particle heavier than proton located between proton and 
·electron. 
The discovery, was made during research in cosmic 
ray in a superb laboratory located on Mt. ABAKETS, on the 
Republic of ARMENIA (Elevation 3,250 meters). 
This new 
particle was named baritron by Soviet scientists. 
The dis- 
covery of baritron was epoch-making in the field of world 
science, solving many difficult problems of cosmic ray. 
With this discovery atomic physics entered into a new ad- 
vane ed phase. 


The next matter to be discussed is the discovery of 
famous Soviet physicist CHERENKOBU*, on the"CHERENKOBU Ef- 
fect." 
By the discovery of "CHERENKOBU Effect" it was con- 
firmed that there are particles moving faster than light, 
which will positively aid in the solving of atomic problems. 
Soviet scientists in their research on atomic energy were 
not only successful in theory but also were able to utilize 
it for practical purposes in production and construction. 
Presently, RUSSIA has passed through the Atomic Age and is 
in a new phase of progress and development. 
There are many 
ignorant people who believe that the atom bomb is the last 
product of atomic science. 
Actually, as we all know, the 
realization of the atom bomb does not mean the end of atomic 
science, since the atom bomb was made possible through the 
discovery of fission of URANIUM nucleus, a first phase of 
atomic science. 
Now, in the development of atomic science 
in the USSR, the atomic. bomb age has passed and the new phase 
of atomic science, the baritron phase, has begun. 


· Contrary to this, in the US all scientiric research 
laboratories and scientists and technicians working there are 
strictly controlled by the monopolistic capitalists and 
absorbed in the production of what they call the "absolute 
weapon." 
The development of their atomic science. as in all 
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of their other sciences, is bound by restrictions. 


There are several reasons why their level of nuclear 
physics is still extremely low. 


- 


First, the American monopolistic capitalists fear that 
their present means of production will become completely 
obsolete in the event some new scientific development in 
atomic research causes a great change in their industry, 
transportation, and machinery. 
Therefore, US capitalists 
are obstructing all scientific research which contributes 
to peaceful aims. 
An American newspaperman, POTA*, said 
that in AMERICA the science of physics, which is responsible 
for atomic energy was restricted by its own power of dis- 
covery and that it could not progress any further. 
Even if 
a scientist makes a new discovery, in AMERICA he cannot put 
it to industrial use as he desires. 
The government grants 
a patent for discovery, but this patent does not in reality, 
belong to the discoverer. It is bought by the dollars of 
the monopolistic capitalists. 
Though the "trusts" which 
monopolize the patent are able to contribute towards the 
greater happiness of mankind by peaceful use of the dis- 
covery, they purposely bankrupt themselves and use the dis- 
covery for other purpose, in the event their interests be- 
come affected by such use. 
For these reasons, in the 
UNITED STATES, atomic energy is not utilized for peaceful 
purposes, but instead it is used for imperialistic war 
which promotes the interest of the monopolistic capitalists. 


Secondly, .when all scientific research organizations 
and scientists are controlled by each private company or 
firm as its own assets, the state has no control over the 
scientific progress, new scientific ideas, and discoveries. 
Consequently, there is no possibility of organizing co- 
operative scientific research work within the country. 
Therefore, in the UNITED STATES, the scientific progress is 
prescribed by a few scientists in each individual firm. 
Under such a situation, a problem as complicated as that of 
atomic energy cannot be solved. 
AMERICA has long been en- 
deavoring in vain to achieve what Soviet scientists had al- 
ready achieved in 1947, when they made the great discovery 
of BARITRON. 
She has been unable to solve the problem of 
cosmic ray, and she will not be able to completely solve the 
atomic problem. 


This is· the most di.f fi.cul t problem science has ever en···· 


countered. 
This is not the type of problem that can be 
solved by scientific power controlled by monopolistic 
capitalists. 
This is a problem that can be solved only by 


Soviet Science which is entirely for the happiness of the 
people, whose scientific personnel establishments, 
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lB ions, and products can all be uniformly planned, 


~~se scientists and technicians can conduct a coordinate 
~ob in each of their special fields for the benefit of 
ople. 
The discovery of BARITRON and the "CHERENKOBU 


~rt iS actual proof of the superiority of Soviet Science. 


~oe fact that such ·new important discoveries are now 


l~ade continuously in SOVIET RUSSIA definitely proves 


,soVIET RUSSIA plays the leading role in the 'field of 
research. 
The present Soviet atomic science which is 


itS new phase of development will continue to grow 


cne SOVIET UNION and its future is infinitely bright. 
r0re, the brilliant leadership in atomic science rests 
:tne Soviet people, both now and in the future, and no 
""lis tic nation's science can overtake them. 
Not only 


~field of (the Soviet.people's) atomic research but 
"in all other fields of natural science, the people are 
of their leadership and are mobilizing the Soviet 
.. ~cists for the heroic task of strengthening the power 


~ Fatherland of Soviet Socialism and for the greater 


,1 of Soviet So ience. 


J 
rhe Soviet type "guarantee of priority" in connection 
scientific discoveries is the most important step 
by the Great STALIN and by the Bolshevik Party for 


~.:>viet scientists. 


rhe unceasing efforts of the Soviet scientists who 


:•ss noble ideals and abundant energy will secure complete 


.:~ion of STALIN's orders concerning the new progress 
·;7iet so ience and techniques. 
Today, all freedom-loving 


~es of the world are "bless ingly" an tic ipa ting their 
This is because the research work conducted by 
t scientists will contribute to the peace of the world. 
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